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FOREIVORD 



This Student Manual is for use in the exploration phase of a 
career education program- TTie Manual is directed toward exploring ^ 
manufacturing occupations and is to be used with the Instructor's 
Guide in the same program area, 

Tlie intent and^ purpose of this Manual is to help the student 
explore the various career, occi^ation and job fields found within 
the majiufacturing occupations, 

' r 

Generalized graphic and descriptive examples are presented 
for use by the student as a. means for conducting selection, 
exploration and direction activities in the planning of careers, 
occL^ations and. jobs within the manufacturing occupations. 

The use of the models and related infomation is Intended to 
provide direct articulation bet^^een the awareness and orientation 
phases of career education in content and purpose. The explora- 
tion phase is an integral part of the preparation phase of career 
education^ This is provided by utilizing the models in a ladder- 
of-taiowledge method. Later, ^advanced teiowledge, skills and 
attitudinal components will be added as the specific areas to be 
explored and prepared are selected^and studied. 

No single program is offered as being the way to conduct 
exploration activities. Program design and development techniques 
and methodologies are included in the Instrtctor's Guide. The 
characteristic nature and diversity o£ manufacturing occupations 
preclude a course development model being applicable across the 
board. 

^Vhat is most important in the conduct of this course is thB 
students' active participation in both design amd dperatlon. 
These fimctions are sensitive to student desires, interests and 
purposes. This Nknual was designad to help students actively 
participate in the program in order to maximize their goals and 
purposes. . 

The prime purpose of this Manual is to help students. It is 
sincerely hoped that this will be the case.^ 



John E, Radvany 
Deputy Assistant Conmissioner 
New Jersey Departrnent of Education 
Division of Vocational Education 
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CGrm&r Education 



INTOODUCTION 



The American educational system has been described as the 
greatest achievement in democratic processes attenpted by any 
people. The system was built i^on the concept of equal educa- 
tional ^opportunity for all. Its goal is to allow each person to 
becgme trained and/or educated to a level conmensurate with their 
inherent capabilities. In support of this concept and goal, it 
was required that compulsory attendance in the school fystem* from 
six to 16 years of age^ be maintained. The concept, goal and 
requirement of American education differ markedly from the educa- 
tional systems of many countries, 

HTiile it was possible to meet the requirement of compulsor}^ 
attendance, meeting the idealized goals has been a problem. 
Attainment of the goal and concept has been a concem of the 
political, technologic J economic and sociologlc systems during the 
histor)^ of this nation, 

A major fonv^ard step came liranediately after V/orld War II, 
when all of the various systems concentrated on himian resource 
development in the educational delivery system. During the period 
of time from the late 1940 's through the 1960 's, legislation 
supported integration and attendance to minority groijp educational 
interests and problems; technology enabled industrial^ trade, 
conmerce and general business expansion md^ at the sane time, 
created new occupations and jobs. 

After the I960' s a major charge evolved from general society. 
TTie massive and d>Timic diange period generated the statement that 
education was neither meaningful nor relevant, TTie educational 
system and all Interfacing systems are attempting to provide both 
an answ^er and new posture to address that charge. One of the 
approaches is called Career Education. It is to tills dharge that 
Career Education programs are addressed, foCTied and operated. The 
manner of approach is to examine the career work related com- 
ponents of himan endeavor and to detennine how educational systems 
can be utilized to enhance the life-cycle himian career dimension. 
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CARHLR EDUCATION CONCEPT 



The term Career Education, is a concept comprised of many and 
varied sub-concepts, all centering in education but related to 
mrny factors concerned with life and work. 

The prima^^ process used in this manual is representative of 
Career Education, its concept and scope, 

:^\REER ErXJCATION GOALS " 



The major goals of Career Education are: 

1. To make all education more Tneaningful and relevant to 
individuals and their career development, 

2. To provide the guidance, counseling, and instiTiction 
nedessar>' to develop self- awareness and self-direction; 
to expand occi^atlonal choices and aspirations; and, to 
develop appropriate attitudes toward the personal and 
social significance of work, 

3. To ensure the opportunity to learn a marketable entry 
level s^ill prior to leaving school. 

4. To provide taiowledge and skills requisite to further 
education and employment ui^on completion o£ secondary 
school programs, 

5. To assist ^the individual in finding employment or in 
receiving further education, 

6. To utilise conmunity resources in the education system* 

7. To increase the available educational and occupational 
options through a system which will permit entry and 
reentry into either the world of work or an educational 
system. 

; ' SCOPE OF omm education 



Career Education is a comprehensive educational program 
beginning in childhood and continuing through adulthood. TTie 
subject-oriented curriculiM of the eiementary and secondary 
schools is restructured to include career development. In tiie 
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priinar)^ grades ^ Career Education is as in^)ortant a con^onent of 
the educational system as reading, ^'^iting, and arithnietic* TTie 
students ej^lore the world of work and fajniliarize themselves with 
many occupational fields and gain an insight into, ond a respect 
for, both work Itself and the people who TOrk. In jimlor high 
school, the student studies the structure of occupational fields 
aiid begins experience -centered learning in each' of these fields. 
In the eighth or ninth grade, students explore various jobs and 
job families 5 so that by the tenth grades they have already gained 
initial entry level employment skills* 

Career Education prepares the student, leaving tiie school 
system, with both employable skills and a foimdation for building 
new and Improved occupational levels in the future. Also, Career 
Education recognizes that people may reenter tiie educational 
system at any point for Lq^grading skills or learning new techniques, 

PRA.S1S OF CAREER EDUCATION 



Career Education, as initially conceived, consists of four 
phases as in Figure 1, page 5. 

Phase I - Career Awareness 
Phase II - Career Orientation 
Phase III - Career Exploration 
Phase rv - Career Preparation 

Phase I - Career Awareness . i 

Career Awareness is a major departure from tiie traditional 
concepts of vocational education. It was formerly tiiought that 
work preparation should start in high school. Research, however, 
has^ repeatedly sho^vn that the early yearS: are tiie most important 
learning years. Since Career Education is concerned with both 
work arid work attitudes, it is iji^ortrnt to Introduce Career 
Education at the beginnlrig of formal sdiooling. During Phase I 
students will become acquainted with all of the Career Education 
fields and learn that work is honorable, respected, and Important. 

Phase II - Career Orientation^ 

Career Orientation, which normally begins in junior high 
sdiool, assists students in identifying talents, aptitudes, 
interests and work requirements in the world of TOrk, TTiey will 
not only acquire the basic Imowledge necessary for making a career 
choice, but they will also learn the structure of career fields, 
and the variety of job levels in each. The concept of career 
ladders will become clear and the student will be able to apply it 
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to several selected career fields. Faculty members and 
coimselors^ as well as resource persons from business and industrv^ 
could all participate in programs, each offering their o^sn special 
services to students in the Career Orientation phase. 

Phase III - Career Exploration 

Career Exploration means in-depth study of several jobs or 
job families through simulation, vicarious experience, and hands- 
on opportunities. The basic objectives of this phase are: *" 

/ 

1, To provide in-depth exploration, beginning specializa- 
tion, and skill development training in a selected 
occupational field/1 ob family. 

2, To improve student performance in basic and related 
subject areas with enphasis on career development. 

3, To provide infomation and guidance in the^ selected 
occupational family in conjimction with entry level job 
preparation and/or preparation for continuing education. 

Phase W - Career Preparation 

Career Preparation, the attainment of intensive skill, 
technical knowledge, work habits, attitudes and safety judgment in 
one or more jobs or job families, is the final step in Career 
Education, The objectives for Career Preparation are: 

1, To provide specific training in a chosen occupation/ 
occupational family in preparation for job-entry and/or 
further education. 



To improve student performance by relating studies to 
the chosen area of work. 

To provide occupational infonnation and guidance with 
job preparation, as well as prepare the student for 
further education and direction. 

To insure that students meet the job-entry, and/or 
advanced educational prerequisites of education and 
skills needed for their occupational -career choices. 
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SUM^IARY 



The basic concept of Career Education is that It is an educa- 
tional vehicle which attenipts to integrate the work-related 
aspects o£^ careers , occi^ations and jobs within the framework of 
huomn developiiient in given 'or selected enviroranents * 

i 

Career Education is: 

1* To make all education nrare meaningful and relevant; and, 

2, To provide an environment and oppdrtimlty for all 

students to acquire attitudes, knowledge ^d skills at 
their chosen level and in their chosen career field, 

' . . 

The scope and plmses of Career Education cover the noraial 
educational life span of most students, from elementary ;ftrough . 
secondary schools in four phases ^ namely: Awareness CGrades K-S); 
Orientation CGrades 6-8); Exploration (Grades 9-103 ; aJ^d, Pre- 
paration (Grades 11-12), Also, Career Education continues simi- 
larly through post -secondary, higher education, adult and con- 
tinuing education. 



Thm Mmnyfacturlng f of erpris© 

' BRIEF HISTORY 



Manufacturing is an enterprise that uses land, capttali and 
labor to produce goods. It is the process by which man adds 
utility to the materials that nature furnishes and includes such 
enterprises as textile mills, factories, mines, electrical power 
plants, meat packing houses, food canneries, and 'petroleiM 
refinrries* 

Production in an enterprise begins with natural resources 
such as land, minerals, water, and timber. Without natural 
resources man coUld. neither survive nor linprove his standard of 
living* Yet, in their original state, most natural resources do 
not satisfy himan^.wafits , Hierefore, these natural resources must 
be processed to Buit needs and desires, ^TTiis is/accoiTpllshed by 
manufacturing enterprises, 

■ From the beginning of time, people spent a greater part of 
their waking hours searching for food necessa^ for survival. In 
the Paeolithic Age, tools appeared for the first time and man 
began to .change from himter to producer* toing the .Neolithic 
Age, man was using the loom, the wheel, and tiim kiln. Techno = 
logical development progressed through the ages and evantually led 
to the Industrial Revolution, At the beglTming of the Industrial 
Revolution, there were new materials, better tools, mi more 
efficient machines, ' Conversely, the nmber of farmers decreased 
substantially as rural people migrated to tiie to%^^. and cities, 
nie industrial society had begun and it was to drMtically alter 
the life of all people. " 

In ear lierr. 'times, most goods were produced in tiie home. As 
technology developed, manufacturing operations were transferred 
from the home to the factory and goods were produced with machinery 
rather than- totally by hand. Tlie growth of capitalism and private 
enterprise paralleled the rise of tiie Industrial Revolution. Many 
new machines were invented. One of tiiese, for instance, was 
Hargreaves' invention of the spinning jenny. This madp it possible 
to produce more goods per day than ever before. Consequently, as 
prices went down morfe people could afford to buy tiie poods. 
Increased production and decreased labor costs resulted as factorie 
located on stream banks and water-powered machines ^ replaced hand- 
powered machines* i 



American manufacturing dates back to the first /permanent . 
Qiglish settlement in the New World. In 1620, New /England ship- 
builders found the natural resources they needed- -hard woods, soft 




wods, arid pine sap from which to make tuTpentine, resin, -and ^^^^^^ 
Saw mills were operating as early as 1631/ Mien iron ore was 
discovered in Massachusetts iji 1654, Jolm Winthropj Jr* , son of 
the Governor of the Ntessachusetts Bay Colony j. went to England and 
brought back both equipment and skiHed iron makers. Bralntree,, 
Massachusetts , was the site of the flrst^ iron furnace in tiie . 
colonies. In 166S, Groton, Connecticut , gave tiArenty acres of land 
to a gro^ who built a mill for grinding com. The ou^ut of such 
colonial industries as these eventually helped make^ political and 
economic independence possible for the United States, The people 
who foTunded j^erica realized the In^ortance of trade and manu- 
facturing as they pertained to continued independence and growldi. 

In the IStii and 19th centuries > a family lived on what tliey 
raised on ^tihie fanily farm; used the tools made by fatlier and sons ; 
and/ wore 'tihie clothes spim and sewed by mother and daughters. 
TTiere was also some exchange of s^i^le goods betv\reen neighbors. 
TTie early settlers, however^ had come to the Ne\^r World -to make a 
better living and to live better, so evon in the log cabins of 
frontier villages there was fine English diina, Biglish woven 
cloth^ arid otiher &iglish manufactured goods* 

^iring^the wars of 1776 and 1812, the Itoi ted States could 
not depend on ^gland for manufaqtur^. goods. Factories, of 
remarkable diversity, began to spring across Merica, setting 
the stage for the ^ericai Industrial Revolution* . 

' . ^ ' ■- ' . ■■ 

J Toward the end of ; the 18th Century, ^ nimber of inventions 
ushered iji the Industrial Revolution in the United States* 

C'vj Eli Whitney, the inventor of the cotfton gin, demonstrated the 
value of interchangeable parts in making aiid repairing rifles* 
During the itoerican Revolution each rifle hatf been painstakingly 
made by hand. The hammer of one would not fit tiie trigger of 
mother, the barrel of one could not be used with, tiie stock of 
another; if one part in a rifle broke, the entire gun had to be 
stent to a gunsmith to be repaired. Miitney's ideas resulted in 
the molding or stamping of identical parts*. AssOTbllng standard 
parts into a finished product, rather th^ handfashloning^ individual 
parts, saved both time and money. EJi Teriy, a New Bigland clock- 
maker, who was one of the first to use this mass production 
method, turned put standardized clocks by standing out identical 
gears. His cloq]^ prices dropped from $25 to $S per clock by using 
this assembly technique* 

In^>1769, Jarnes Watt developed the steam engine. A mine 
operator ' then put the engine on wheels and pulled coal over wooden 
rails to the nearest tqvm. TTiis was the beginning of tiie rail- 
road* Factory owners soon learned that steampower was less 
expensive than manpower, more , convenient than waterpov/er, and were 



-quick-to utilize it In factoriesT=-During-the 1^^ 

steampowered sewing machines v;ere used in tiia manufacture, of shoes 
(about the .time of the Civil War), the shoe industry doubled its 
Kighest previous amual output. 

- Pamers also benefited by industrial inventions, Cyrus 
NteCoimick dtveloped the reaper and soon thereafter there were 
steam plows ^ mowing machines, and threshers, to the seas, steam 
driven ships began to t^e the place of sailing ships. Machines 
driven by stean made more machines driven by steam. In 1860, the 
United States was the fourth largest manufacturing comtry in the 
world and by 1894 it was the first. By 1917, this coiffitry^s 
manufacturing created as much wealth as the next three. highest 
Indus trial -^orien ted coimtries combined, 

TTie assembly line method of production was another powerful 
force in inplementing and rodernizing manufacturings ' ^fass assembly 
techniques, begun in. 1903 by Sears Roebuck, led to Heniy Ford's 
assembly line production of automobiles. /The era of mass pro- 
duction with reduced costs began. Fprmally designed luxury items 
were avaiiable to the ^er?can wage eaitier for the first time. 

It is estimated that production technology and methods have 
made it possible for the average Anerican wrker to produce 250 
times more in one day thaji:is produced.by a worker in an under- ^ 
developed nation. Tlie expansion in production technology and 
methods goes on and will continue to go on as long as Inventors 
and scientists have incentive and ^reaspn to discover new machines 
and methods ^ for production purposes../ ■ , 

Technological advancement has continued at an. ever Increasing ^ 
rate. It is estimated that there have been nrore new inventions 
since 1960 than in all previpus history. Ihi Impact of space : / 
e)^ioratioh, for instance,.. is just now beginning to appear in all 
forms of industrial enterprise. Space teclmoldgy has resulted in . 
stronger but lighter materials and smaller but more sensitive 
eiectronic equipment/ New systems of "management and production ■ ' 
have been dex^eloped. ' ^ 

Perhaps the biggest advmce in technology m\& manufacturing 
in tfie past twenty years has taken'place in tiie field of conmnmi- 
cation* TTie inpact of con^uters jmd electronic comunicatlon 
devices is startling* ^'Future manufacturing holds both tiie promise 
of new development' and the , challenge ./to meet the needs of 
expanding population with its ever increasing appetite for more 
goods. 

The principal fimction of manufacturing is to- produce the 
goods desired by society., This process creates Jobs, income for 
wprkers, goods for customers, md profits or losses for oroers* . 



' KliilnufaSt uHn^ 

caiinot continue to exist. We are all consigners, and we expett the 
products we buy to be o£ satisfactory quality and at a price we 
can afford* Technology and advanced manufacturing techniques have 
made it possible to lower the prices of goods to within the reach 
of increasing nimbers of people* . 

^ CHMACTERISTICS 



Mmufacturlng ente^rlse^ have certain diaracterlstics in 
common whether they are large or small,- However, jdiere are 
differences in the type and kind of characteristics v^^^ are 
great dijf f erences in scope ^ puipose, work force com^ositiDn, 
tools, ipachines, and facilities when conparlng a General Motors 
automotive plant with that of a lanp shade plmt, TTie, follOTing ^ ^ 
characteristics are common to all manufacturing concerns : 

'\ 

FACILITIES - . ^ ^ \ 

Facilities include, buildings, groimds, and equipment n^pes= 
sary to house and support the enterprise* " . - 

FINANCE ... \ - ^ : / ^ , . - _ v^^: _ 

: Mariuf acturlng" requires money". Money may be borrawed to start 
the ente:^rise- -from banks,; private individuals (stocks and^bonds) 
and other iources. Money is a resource needed in day to day 
operatiqhs convert materials, machlnesv md, services, into 
products, Maniifacturing enteiqsrise represents money invested* 
However/, it also provides economic gro\Nrfc^M|^ its internal and 
external cash flows on a day to day basis A 

IVIACHINE TOOLS V " ; 

A very familiar characteristic of manufacturing is its^ 
machine-tools (machinery). These range from single hand tools ^ 
(files, hammers) to giant con^ter-nm machineiy capable of great 
accuracy, Ihie nature of ^ the machinery necessary to manufacture 
the products of a |)articular m^ufacturing enterprise influences ■ 
the type and kind of worker that Jean be employed (skilled or semi- 
skilled). . ' \ ■ ^ 

The type and kind of machine tools also indicate whetiier or 
not the manufacturing enterprise is to be mass produbtion or 
limited 'production in scope, , ^ i 



WORK FORCE ■ ' ■ ' " \ " r ^ ^ 

Mother familiar characteristic of manufacturing is the work 
force. Hie worTc force includes all who work in and f^r the enter- 
prise. This range covers the entire scope of occi^ations from 
president of the corporation to external field personnel in 
regionally located warehouses. Since late in tJie 1800 *s many 
classifications have been made to iJie work force* 'niese range 
from unj^onized work force through professionals scientific and 
skilled/ imskilled, 

MAmiALS ■ 

Although you may^have facilities > finance, madiine tools and 
a work force ^ in order to operate you need materials, tliiis 
materials classification characteristic ranges from raw materials 
(ore J furss oil) to finished materials (products and equipment)* 
TTie term materials is both specific and con^rehenslve in coverage 5 
as it is used in general society and in manufacturing enterprises, 
^feterials to the foundry can be the ore from whidi iron-steel is 
to be made* Materials to the assembly line wrker can be com- 
pletely finished component parts such as electrical wiring and 
electronic con^onents as well as tape* Usually, some- interpreta- 
^ tion of this tenn is needed as dt is iised iii diaractetl zing both 
the manufacturing enterprise overall as well; as in examining its 
internal structure, 

^TIME ^ " ■ ■ ' •■; 

. l\Mle time^ inland of itself is not generally used as a hard 
characteristic describing manufacturing enteiprise, it is a major 
factor to be considered in operations. Today , tiiere is a fast- 
food business; the autOTiot^tre industry manufactures a given nimiber 
of cars per day. Generally, the work force is paid by the hour. 
Money is borrowed on time-bases. Machines are operated and 
maintained on a time -schedule. Time-delivery is money to the 
manufacturing plant. Time is a very real conmiodlty used by manu- 
factiiring enteiprises, TTie use of time detennines \Aether or not 
they make a profit, tak^^ loss or stay in buslness^* 

Although majiy times a characteristic of Uie manufacturing 
enterprise is spoken of in tenns of an enviroment-of -manufac- 
turing, this cannot be classified, properly^ as a connTionality, 
TTie enviroranent takes on many dimensions such as a worker ?s view 
of working times, con^atibility with fellow workers, level of air 
quality, heating and parking facilities* ^ ^ 



A manufacturing ehterprlse^hastw internal and 

external, TTie, internal enviroranent is composed of all liie diarac* 
teristics aforementioned and their actions and^inter-actions 
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within the physical confiJies of the plant* The external environ- 
ment is conyrised of the local comnimity, customers arid the 
affects /jef feet s of the national manufacturing coirammity as well 
as goveiTOient controls, Tlie many differences in elOTents com- ^ 
prising manufacturing -environment precludes using tills as a typical 
characteristic, Mistakingly, this is usually treated solely or^ 
mainly as. being equivalent to worHlng conditions, not truly me 
case. For this reason, enviroranent is not treated in this guide-, 
as a conmon characteristic of manufacturing ente^rise. 



PRODUCTION m) PRODUCTIVnt 



Production is defined as the. creation of a utility or the ^ 
changing of materials into more useful goods and sewlces. It is 
necessa:o^ because most raw materials in tiieir natural state do not 
provide sufficient utility. There is an in^ortant difference, 
however, between production - and productivity. Production refers 
to the total quantity of goods produced whereas productivity 
refers to the production qimntlty in a specified time period. 

Productivity may be. defined as a measurement of output per 
man-hour; or as the Afelationship het^sreen input Cfactors necessary 
to produce goods ^d services) ^ and' output* Many factors deter- ^ 
mine productivity and it is often difficult to determine which 
contributes most to my given increase an Efficiency, Some of the 
ijiportant factors in productivity include: 

1, technological Improvements reflecting the ingenuity of 
inventors, engineers , and scientists; --'^ 

A conplete change in the use of ener^ has taken pi tfce 
^ since the mld-1850's when almost all industrial effort , 
^^s hijnan-powered. Today almost all of the ener^ used, 
in productioh is electro-mechanical* ^. 

' 2, management factors. reflecting new skills and ImoWledges 
as well as attltudinal changes and influences; 

Nfeny increases in productivity result from orgaiilza- 
, tional and procedural ijnprovements rather tfian from 
Increases in man- machine energy md capability.^ Recog- 
nitiori. of these factors, especially with management ^ ^ 
systems, plus increased knowledge of man-machine; affi- 
ciency developed during the last decade, have enabled ^ 
mmagement labor to increase production and 
pfbductivlty.^ / 



3., financial factors vdiich determine the, availability of 
coital- il^ ^ - 

' \ . ■ " ' g- ' ' 

The availability of a teGhnologlcal innovation does not 
mean it will be utilized. Bomeopl mustqibe.: willing to^ 
adopt it and this requires capital Investtnent* Capital 
, or money Is s^plled by individual Inves tots. Private^ 
ownership of American manufacturing /f 1ms U broadly 
, based, ■ The corporate form of Buslnes^, i^ere many 

Investors pool their capital to fom I single confianyj 
has been a major factor in indijstrlal e^ansion over thfe 
past century. = f • 

4. labor factors, which include: work attitudes and skill 
levels; ^ 

' = ■ • : ■ ■ ^ ^ « / . ^ = . • 

' Bnployee experience, work attitudes, Skills, health, and 
morale are important hmiani^ factoid affecting produc- 
tivity. Even the mc?st modern /automation devices must be 
people-maintained and people-directed. The greatest 
resource of any organization Is ^ts himian resource. 

5. goverranent regulation of such ri&tural resources as land, 
mineral deposits, air, A^rater and fcrests;. 

Continued Increase of cohsuner demands has decreased 
natural , resources and had made tifie availability of 
natural resourcas an economitVfaator in manufacturing/ 
Government, therefore; has had to regulate resources. 
Industry has had to promote,,;lnvention and use of new 
materials or the recycling of vused materials in order to 
maintain productive ^.^apabllity. " 

Society can raise its ^standard (bf living by increasing its V 
production of goods and services, measure- of its success Is/ 
detennlned by how well industry produces* The j^erlcan economic 
system has been more successful than any other in satis^ing 
consuoner demand. - J ^ ^ ;:. ^ ^ 



CHANGES ^Jm PROGRESS . 

Since 1950, technologicai" advancement has been so great/that 
it has been said Anerica/ls imdergolng a second industrial revolu- 
tion. Manufacturers continue to make great strides to meet/tiie 
Increasing danands of cOTsmertf. Yesterday's dreams are tokay's 
necessities. Manufacturing ^vill continue to play an essenilal 
role in society's qUest^^fbr better products. Since World Ifer II 
society has become much mof e complex and" Its demmd for goods and 



services has expanded dramatically. Manufacturing is a principal 
element in the level o£ the American economy both by its capacity . 
to produce and in its ' ability to provide employment. Unqu©s-_ 
tionably, the future will see continued changes in_ manufacturing 
and even greater demands for new products and services. 

^^A^CIFACTURING AND SOCIAL PROGRBSS 
. ^ ' ' ~~ 

Historically, social progress reveals an ever increasing gain 
in providing better education for more persons; increasing life 
expectancy; providing opportunities to greater nuntoers of people 
in cultural and recreational affairs; and, generally »^reasing . 
standards of living. Social progrep is usually linked with the_ 
nianufactUTlng enterprise through the fields of sociology, economics 
technology and political endeavor. • 

' . Manufacturing is a direct reflection of all these fields and 
reflects, the singular and combined influences of each. Manu- ^ ■ 
facturing enterprises evolve from home- industries as they responded 
to such influences as: ' 

more and cheaper goods; , ... 
response to technological improvements and etticiencies, 

necessity for economic and political strength; 
. creation of opportunity for employment; and, 
change dynamics of world, markets . 



The role of manufacturing enterprises is,. at times, a leading 
factor in creation of new markets and materials; and, a lagging 
'factor as it attempts to meet sudden demands for goods and ser- 
vices 'This area of manufacturing enterprise can be seen and . 
studied by reference to Gross' National Product (GNP] , which helps 
to reflect the level of inflation, recession, depression and 
growth. , " > , 

Relative to education, manufacturihg enterprise affects 
school systems by virtue of its forecasts for types 'and kinds of 
workers for their work force. TTie. school system responds with 
revised curricula and improved programs; utilization of new 
training techniques, methods and , equipment ; and, -by providing 
guidance information and counseling to students at their various 
decision points, - -i.-,.. 

The role o£ manufacturing enterprise changes with time and 
general. social progress. As the capability for supplying needed 
and -desired goods becomes attainable in a given time period, the 
-company role shifts to Include more service functions to the 
consuner . 



o 



A shift from primary manufacturing of .goods to one of 
including se:nfices- -customer, relations, community relations, 
si^ort of comramity activities, servlcing^ md mintenance of 
goods, e^^ansion in legal, fin^clal, pessonnel and marketing 
activities --permits the scope of manufacturing enterprise in^ 
society to.influence and be influenced by soGial progress. 



im SrauCTLJRE . OF ^MANUFACTURING 



The stiiacture of manufacturing entei^rise is shoMi in * 
Figure 2, page 16, The elements of manufacturing are depicted as 
being inter-related by forming the elements into a tiiree- dimension 
box. The el^ents are: 

1. Functions: ' 

Management and selected sub- functions 

Si^port and selected sub-fmictlons ■ . ' ^■ 

Engineering and selected sub- functions 

Factory and selected^ sub-fimctions 

2. Processes: - . ^ ?^ 
Acquisition of Raw ^faterlals . 

Foimation of Standard Stock ' 

Components Production 

Assembling 

Finished Product , ^ ^ 

Distribution 

3. Products: - . 

Products are nunbered along the base of'tiie box-figure from 
19 through 39. The product categories are shoMi in Table 1, 
page 17. A full range of products and related information about 
eacH category is found in pils Manual. 

This model of manufac^turing enterprise is quite r^resenta- 
tlve of my selected mmufacturlng industry for purpQse^jfjmieT- 
standing the operations pf manufacturing, - 

The model is useful for m overview of ,any ftmction of sub- 
fimctlon of miiufactur/ing for ^'p^ of awareness, orientation, . 

and e3q)loration. In such dimensions as occipatlonal profile, 
needed skills and knowledge, ^present and future career prospects, 
mobility in and between industries at a chosen ^career level, and 
career ladder progression, the model can be useful to tiie student. 
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Figure 2 - 'V\w Structure o£ Manufacturing 
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STANDARD-INDUSTRY Df^RiPTORS STANDARD INDUSTRIAL CLASSinCATION DlViSiON D^MANUFACTURlNGr MAJOR OROUM 11-39 



Table I 



Scandard Industrial Classification 
Manual Industry Descriptors 
Division D; Manufacturing * 



1 


DESCRIPTION OF INDUSTRY 


19 


Ordnance and acceasories 


20 


Food and Kindred ^products 




lobacco manufactures 


22 


TeKtile mlir^^p^otocts 


" 23 


Apparel and other finished fabric products 


24 


Lumber and wood products * 


-25 


Furniture and fixtures 


26 


Paper and allied products 


27 


Printing, publishing and allied industries 


28 


Chemicals and allied products 


29 


Petroleum refining ^and related industries . 


30 


Rubber and miscellaneous plastics products >"'^ 




Leather and leather products 


32 


Stone^ clay, glass and concrete products 


33 


Primary metal indujtries • , .'- 


34 


Fabricated" metal products, except 19,35,36, 37 


35 


Machinery except electrical 


36 


Electrical machinery - ' 


37 


Transportation equipment 


38 


. — — s - ■ 

Professional, scientific and. control instruments' 


■ 39 ■ 


Miscellaneous manufacturing industries 



*STANDARD INDUSTRIAL CLASSIFICATION MANUAL, Office of Manag 
and Budget. Executive Office of the President; Division D; 
Manufacturing; pp. 52-214; 1972.' 




Idmlinms for Participation in a Carmmrs BMploratlon 
Program In Manufactyring Oecwpcif Ions 



INITODUCTION 



TTie purpose of this manual is to help a student to\ 

1, Understand manufacturing enterprise; 

2, Select or reject furtiier studies within tiie fields 
enuffnerated; \ 

3, Provide a model for us6 in further or continuing explora- 
tion activities* * . 

GENERALIZED PROGRAM TWI ICDEL / 



Because the scope md variety of manufacturing is so broad 
and the curriculiM needs of the sending and receiving school 
systems many, a progr^ team is nomally con^rised of sdiool 
system and si^port system personnel as sho™ in Figure 3^ page 19; 

It is recoiTinended that the program team be the requirement 
for development of a successful program in exploration and pre- 
paration-activities eoncemed-mth manufacturing occupations 
programs*' This is especially trua/^en particular operational 
levels of manufacturing enterprise md pccupations are studied, 
discussed and/ or e.^erijTiented with outside the manufacturing i ^ 
enterprise enviroranent. In order to assure a fimctionlng program 
in exploration or preparation study ^ and activities, it will 4)8 
necessar)^ to have the combined- Imowledge, resources and skills of 
the program team available when needed* ; 

THE STUDBTT ROLE 



Student participation has major Ijiportance as It is the 
reason for the program being in existence. The student is the 
direct recipient of skills,' Imowledges and attitudes in the 
selected career field bhosen for exploration. 

Student participation is active or passive. Generally, when 
active, ^ the student should be prepared to: 
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Figure 3 - GENERALIZED Tmi ffiDEL , 
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1* Provide information for program course goals and objec- 
tives; 

Information should be gained from student test results 
to determine capabilities in student selected interest 
fields; from counselling activities mth school system 
and support system persoTmel; and| from general and 
related information gained in interviews on interests, 
personal goals and objectives in one or many occi:pa- 
tidnal and/or career fields of the student. If this is 
not accomplished by the student, the courses developed 
on their behalf may not be meaningful or relevant. 

2. Actively participate in program activities , both singly 
and in groins; 

Awareness and orientation about various careers s occi^a- 
tlons md jobs can be gained by students interacting 
with each other in a work- activity groi^. Singly, a 
student can observe ^d think but not get feedback on 
thoughts or actions of otihers. This active participa- 
tion will be similar to that encountered on-the-job in 
the real world, 

3, Actively participate in program evaluation; 

Students should evaluate the program from "flieir view- 
point. However, this activity Is directly related to 
the first activity. Students can logically/ evaluate the 
program if they provide the inputs listed .previously 
(they form the criteria for later evaluation) , Failure 
to participate in bolJi activities, 1 ^d'2, hinders any 
logical evaluation after the course is^over. Mich 
attention should be paid to this activity as it is 
planned for the students benefit, / 

In the passive role, the student should /be prepared to: [ 

/ ' \ 

1, Listen; / i 

1 This role is necessary. It needs the attention of all 
students, ivfuch of the information about people in 
manufacturing occupations, cai^eers, and jobs will come 
from lectures, speeches and^'general conversation, TTie 
infOTTnatlon, in many cases, is not OTitten, 

2. Observe; / , 

This role, usually, is in combination with the Listen 
role above, TTiis is especially true during audio- visual 
learning activities. Particularly, this will be a prime 
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mode of information acquisition during field trips to 
plants or watching demonstrations either in a manu- * 
facturing enterprise or laboratory, 

TTie student can gain much by active and passive role 
participation, Sluch of the quantity and kind of infor- 
mation learned is directly related to the student's 
role as a progrmn participant and not as a non-active 
receiver of infonnation. 



STUDENT INFORmTION mWL 



Students will be presented with a wide range of infomation 
about tile manufacturing enterprise. No one can ever Imow all 
about manufacturing functions , processes and products. In order 
to help the student to acquire and process information for ptn-- 
poses of selection and exploration of career fields, the following 
models are presented. 

CaffREhENSIVE MODEL 

TTiis model will serve a mde band puipose such as helping to 
detemine what fields the student might have interest in e3<ploring. 
Manufacturing entei^rise can be looked at as being a huge infoma- 
tion system or bank of Imowledge, The t>^es and kinds of informa- 
tion/that may be useful to the student for ^^Selection pre- 
exploration activities can be obtained by using' the following 
model * / . 

1, Miat is the descriptor (s) of the career or occi^ational 
field? . 

2, Miat is the scope and content of the field? 

3, Miere is the information about tiiis field? 

4, How can the infomation be obtained in a useful format? \' 

5, How can or should this infoimation be analyzed? / 

6, How can or should this infomation be utilized for my , 
purposes? 

Comprehensive Model will help tiie student to quickly e^qplore 
career and occupational fields and begin to narrow down tiie vast; 
field of career choices into more personally preferred areas* , 
When this occurs^ and more in-depth activities are desired. or 
warranted, the separate Nfadel will be more useful* / 
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SEPARATE MODEL 



This model is useful vAim a student has selected a single 
career or occupational field for exploration and wishes to attempt 
some activities that will aid in rejecting or continuing further 
exploration-selection choices. The student will follow the pro- 
cedures of the following Separate Model. 

1, Select a career, occupation or job family. 

2, Interpret the f miction (duties, taowledge, skills^ and 
attitudes) sub-fimction, occi^ation or job specifica- 
tions of the field* 

3, Assess or measure the function, sub-£tmction, occi^ation 
or job selected. ^ 

4, Conpare the function, sub-fimctlon, occqpatlon or job 
specification versiis the measurement^ Ci*e, i£ you would 
attempt the job fimction, how do you ineasure the job and 
with what tools or instnMents [status, money, require- 
ment]) ; 

5, Determine the conformance betiveen tiie specification and. 
measurement (i,©. Can you do it? IVhen? Would you be 
happy doing that job and in that environment?)* 

6, Record the infomation (i.e* the information from steps. 
2 through 5) , 

7, Make a determination (1*6, to continue in pursuit of . 
that career field or reject it and try another) about 
the career. 

Students should find these models useful for tiieir purposes 
in exploration activities. The models should help expedite 
exploration activities, especially in the selection phase. 



31. 
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Program Product CategGrl&s 



INTRODUCTION 



Reference is made to Table I, page 17, The product cate- 
gories are shovm as nunbers 19 through 39* 

The product categories ^ or one selected product categor>% can 
be used as a learning activity, Wlbti any category is selected and 
atteinpts are made to * 'manufacture'- its products ^ the interrela- 
tionships betxs^een all functions , processes and the selected pro- 
ducts can be determined. Selection of a product as an activity by 
which to understand a manufacturing enterprise raises questions 
like: 

1. iNhat fimctions have to be performed? 
2* Hhat processes have to be accomplished? 

3. Wat characteristics will that type manufacturing 
enterprise encompass? 

Any one product or product line, can be used, to ''ej^lore" ■ 
manufacturing functions and processes. 

In this section of the Student Manual ^ the product categories 
are listed by specific title and the following additional infor- 
mation about each category is supplied: 

1. Industry Definition; 

2, Types of Products; 
3< Importance; 

4. Typical Jobs; 

5. Expected Working Conditions; 
6< The Future of the Indus tiy. 

This infomiationj when used with the structural and infor- 
mational models contained herein, vdll enable the student to 
quickly explore manufacturing at all levels leading towards 
career, occupation or job field selection and in-depth ejq^loration 
activities. ..... . ...^ ... .. . ^ ........... 



ORDNANCE MP ACCESSORIES 
DESCRIPTION OF Kffi INDUSTOY 



TTie ordnance and accessories manufacturing Industries produce 
military products for land, sea and aiiV forces. TTiis industry is 
also, engaged in manufacturing the related equipment necessary for 
effective defense systems. ^ 

TYPES OF PRODUCTS 

1, Large weapons and vehicles 

Guns Mortars 
Howitzers Tanks 

Coast and Field Artillery (SOnmi bore and greater) 

2, Assembled Guided Missiles and Space Vehicles 

3, Ammunition for Naval Aircraft ^ anti-aircraft, tank, 
coast and field artilleiy 

Manufacturing, Loading, Assembling 

4, Tanks and tank components . ^ ^ 

5, Sighting and fire control ^uipment 

Bombs ights Wind Correctors ^ 

Percentage coi^rectors Sound locators 

■ 6, Arms and ajTmunition 

. Small arms Grenade launchers 

Anns with a bore less than Ston Hea^o" madilne gims 

BffORTANCE 

TKe-.ArdnanQ.e.._and. accessd^les..lndus-txy. produces^mllltar^^^ 

weapons for amed forces. In addition, Uie industry produces a 
wide variety of fireams for the many sportsmen in the coimtry, 

^^^lile costs associated with wars and the defense of tiiis 
countr^^ have fluctuated greatly during the last fifty years; the 
so called "Cold War," Indo-China, the mid- east, and other world 
conflicts tend to keep expenditures for ordnance and accessories 
at a relatively high level* At the present time, it is difficult 
to assess future expenditures that will be necessaiy for American 
military forces. It is also difficult to forecast which ordnance = 
categories will receive the greatest emphasis. - - 
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However, even without considering the costs associated with 
American milita^ needs, vast ntm^ers o£ sportsmen in this coimtry 
will account for millions of dollars each year in small arms and 
anmunition, TTie size of this narket is reflected in tiie support 
organizations such as the Americm Rifleman's. Association have 
given to professional hunting and target shooting interests. 

As an exajTiple of this significant contribution this industry 
makes to the labor market, 400,000 people are employed annually 
with a payroll of $3,528,400,000, 

Since this industi^ includes weapons for defense, and fire- 
arms for sports J a wide rmge of skills are required. These 
skills range from the factory assembly worker to the research 
scientist.' 

PRODUCTION JOBS 

Tool ajid Die Maker , Stretch Press Operator 

Riveter Power Brake Operator ^ 

Welder Pundi Press ^erator 

Painter Nkchinist 

Pattern Maker AssOTbler 

Molder Installer 

Sheet Metal Worker " Medianic . 

Many jobs are available in the fireams industry vAien the 
economy is healthy and e^^anding or vhen tiie country is threatened 
by war or involved in it. At these times, jobs are easily obtained 
and promotions are more readily available * However, mai^ of the^ 
jobs will require a specific level of skill and on-the-job training 
is needed for advancement and/ or promotion, "^Ical jobs, in 
addition to those above are: 

Gunsmith Barrel ,Lapper 

Firearms Designer Subassemblers 

Ordnance Sigineer Barrel Operator =. ^ ^ 

Madiine Tool Aerators Targeteer 

Setup and Layout Workers . Proof Technicims 

Reamer-Rifle Machine C^erator Cronograph Operator 

Barrel Rifler ' Wood-Working Machine Setup 

Barrel Ftilisher ^^^^--^ - ~ - 

Barrel inspector Proof Inspector 

Ams Service ^Inspector Clerical Accountants 

Administrators 

To get a better idea as to tlie types of jobs tliat are avail- 
able, a visit to a local manufacturing comply should be very 
informative, TTie visit could also help tJie student become aware 
of other jobs that are available in this occi^atlonal field. 
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Students are also welcomed by professional organizations as 
guests, TTiese visits can help a student become acquainted mth 
various representatives of local industries that manufacture 
or&ance and accessories, 

EXPECTS WORKING CONDITIONS 

The ihdustiy is dependent on the fluctuations of our econon^' 
but has prestige' and good wages.. The factories are usually clean, 
many with outdoor job requirements. However j some factories have 
high noise level areas but measures are usually taken to protect 
the worker from excessive noise. 

Safety is of utoost importance in thmse factories making it 
majidatory to follow all listed safety rules. All employees are 
required to wear safety glasses and clothing and to practice 
safety procedures at all times. 

Fringe benefits usually include vacations ^ life insurance 
programs, hospitalization^ medical/surgical insurance, slctoiess 
and accident insurance ^ and worker retirement plans. 

Many of the ordnance md accessories manufacturing plants 
have active imions that can represent the worker in conpany 
employment agreements. 

There are. also some jobs that are classified by the military 
or federal authorities and therefore require a security clearance, 

ThE FUTLJRE OF TVE INDUSTRY 

High level production in this industry is^ dependent on 
military, and space programs * With tiie countiy at peace and no 
major space programs being planned, production and employment 
is usually reduced to a lower level of operation. 

Since this industry's products are complex and changing , 
scientists, engineers, and technicians represent a larger propor- 
tion of total employment than in most other manufatturing indus- 
tries. The proportion is expected to increase in the future. 



FOOD AND KIIORED PRODUCTS 



DESCRIPTION OF TTE INDUSTRY 

The food and kindred products mahufacturing Indus ties are 
engaged; in the manufacture, processing and packaging of food and 
heverages for himan consimption. 



/ 
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Not only^must these industries give prime consideration to 
the safe and nutritional value- of their products^, but competitive 
marketing of the products require tiiat the products be attractive . 
and convenient for conaunption and distribution by the merch^t, 

Exafples of food and kindred product industries are: 

1. Processing of meat and dairy products; 

2. . Canned or frozen vegetables; 
3*.' Fruits md juices; 

4. Bakery ond cBn&y products; 

51 All kinds of beverages such as soft driiJcs, beer and 
wine; 

6. Miscellaneous food products, 
TYPES OF PRODUCTS 

The following categories of food and kindred products are 
included in the industry: / ^ ^ 

. • 1, Meat Products » beefi pork, Imrb, poultiy and processed 

meat products, 

2. Dairy Products - milki butter, ice creajn, cheese and 

yogurt , ' 

3, Processed Foods - frei-h,, canned and frozen fruits, 

vegetables md seafood. 

4, Grain Products - processed milk products of cereals and 

flour. 

""""/"■. 

5. Bakeiy Products - breads pastry, cookies, c^es, rolls 

and pie, 

6* Sugar - dry Cgranulated or powdered), liquid or cubed. 
7* Confectionary Products - can^, 

8, Beverages - soft drinks, liquor, wine, beer and spring 

' water, 

9, Miscellaneous pood Products - oils and fats Cvegetablej 

cottonseed, animal) , 
coffee, shortening, maca- 
roni products, manufac- 
tured ice, instant 
puddings. 



IMPORTANCE 

The importance of the food and kindred prcjduct indust.)' _ 
cannot be overemphasized. A foremost concern of ever/ nation in 
the world is that of feeding its population. 

Income level is one of the decisive factors determiniRg tlie 
per capita consimption of food, both quantitatively (calorie 
intake) and qualitatively (variety and nutrition o£ foods such as 
meat, dairy products, vegetables and fruits). 

In the United States, most families use a large percentage of 
their incomes for food and beverages. This percentage ranges from 
15 pe^-cent for higher income families to SO percent for lower 
income families. ITiis results in a large market for this industry 
since the consmiption of food and liquid is a continuous process 
for hunan survival. 

Because of the continuous demand for food and beverage, more 
than 1 6 million people are employed in the industry. TTiey have a 
combined total income of more than $10 billion dollars yearly. 
TTie beverage industries employ over 220,000 of tiiis total. 

Reasons for the gro^rth of this industry other than that of, 
survival are: _ ^ 

1. Development of new technologies such as refrigeration 
and processing equipment; ■ 

■ 2. Dynamic research; 

3. Development of new products and processes; 

4. Aggressive advertising and promotion; 

5. Scientific methods of processing and packaging; 

' 5. Rapid transportation systems \dth related refrigeration 
systems; and, , 

'7. Successful control of micro,- organisms and chemical 
changes in food products that per^ greater con- 
venience, a greater variety in nutrition, preservation 
and enhancement of color and taste, provide for econoiiy, 
as well as 

8 Preservation techniques using cold storage, canning, 
freezing, freeze-drying, curing, use of antibiotics and. 
ultraviolet rays. ' 
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Food ana beverage manufacturing establishments tend to be 
located near agricultural sources except for many soft drink 
bottling establishments. Some of the major locations. by category 

Freezing of fruits and vegetables Florida and California 



Canning Operations 
Meat products 

^leat Packing 
Poultiy processing 

Grain Mill Products 
Bread and Related Products 

Confectionary Products 



California, New York, 
Florida 

East North Central States, 
West North Central States, 
Pacific States ^ 

&iuth 

South Atlrontic States, 
West North Central States 

MiANrestem States 

Middle Atlantic States, 
East Itorth Central States 

Middle Atlantic States ^ 
li&^t No^t.i Central States 



TYPICAL JOBS 



cturi; or processing o£ food 



Most production jobs in the w^^: 
and kindred products are for machl?^ oparators. Persons with 
technical training are likely to i.r-e a J^.stinct edge to tiiis 
field. However, lower level jobs ure available through on= the- iob 
training, 



General categories of occi^ations inclurled in tiie food and 
everage industry are* 



Marketing 

Englrieering 

Finance 

Research and Development 



Ntanufactin K:\g 

ftirdiasing 

Packaging 



are: 



T)^ical jobs in the food freezing and canning ^.stablisbnents 



Hand Sorters 
Band Peelers 
Hand Feeders 



Machine Trimning or Peeling C^erators 
Machine Cooking or Processing Operators 
Canning or Packaging Equipment C^erators 
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The meat packing operations rely on automated equipment for 
processing meats but rely on hand operations for the preparation 
and packing o£ fresh meats. It also requires exceptionally clean 
operations \^hich therefore makes a-vmllable positions for specially 
trained "sanitors." 

Mother need in the meat packing industry Is for trained 
maintenance personnel, since much use is made of critically needed 
automated equipment. 

Other typical jobs in this industry are: 

Production Line Worker Production Supervisor 

Machine Operator Production Nfanager 

Inspector Accountant 
TecJmlcian ■ Personnel Administrator. 

Marketing Representatives 
' ■ ^ 

EffECTED WORKING CONDITIONS ■ 

Working conditions In the food and kindred produdti industries 
vary according to the operations. Some of these are: 

Production Jobs Can be repetitive. must 

wear safety glasses and protec- 
tive gaments. 

■ Hand Operations Require special dexterity to 

avoid spoilages. 

Machine Operations Work enviroranent varies. 

Demands on machine used. 

Fruit Processes Can be seasonal, differs WT^ 

break routines over tiie seasqfns. 

Other jobs require food handbook health certificates and some 
require physical strength and manual dexterity. 

THE FUTURE OF im IiraJSTRY 

It is expected that ^e overall aiployment in tiie food .and 
kindred product Industry will decline among, the production or 
unskilled workers, but should show growth in tiie food and beverage 
mwiufacturing and processing industries in the next decade. 

-me decline In non- skilled jobs is the result of automation 
and Improved technology. Hiis fact, combined with continuing 
emphasis on imrketing, research, development and pollution control, 
indicates a growing need for professional and tedmical personnel. 



Other projects for the ftiture arei 

!• Ntore con^ietition from taports sudi as candy and meats; 

2* Increased demands for hanturger and processed meats; 

3, Greater dCTiand for proportioned packaging to meet the 
needs of franchlsed food service establisbnents; 

4* Nfore opportunities for the enployment of minority 
groins; and, 

5. MDre demand for female ©nployees in the processing of 
fruits J vegetables 5 confectionary and meat products. 

TOBACCO PROCESSORS 



DESCRIPTION OF THE II©USTRY 

The tobacco products nmnufacturing industry is concerned with 
two major processes* They are: 

' . ^. \ 

1* The sterranlng and redrying of tobacco. 

2. The conversion of the dried tobacco leaf into forM that 
are convenient for use by 'consumer mid for the 
dispensing by thm merdiant, 

T^ese products include a variety of tobaccos for chewing, 
pipesmoking, and snuff as well as several sizes and shapes of 
cigarettes, cigars, and cigarillos* 

TYPES OF PRODUCTS 

Factories in this major category are engaged in the manu= 
facture of the following categories of projducts: 

Cigarettes Cigars Oiewing Tobacco 

Filter Cigarillos .Plpesiroking Tobacco 

Non=Filter Snuff 

BffORTANCE 

Tlie manufacture of tobacco products has been m. iirportant 
industTy to this coimtry since ^e days of early colonists in 
America* It has been especially significant in the economics of 
Virginia j Nkiylajid, North Carolina, Ksntucty and Tennessee* 



40 



r the Indians o£ North and Squth Merica cultivated and used 
tobacco much as it is used today. They believed it had medicinal 
pTOperties* It was intToduced to Europe: .primrilyJfor tiiis reason. 
Tobacco growth in the colonies soon proved to be tiie product in 
greatest, demand as a commodity of exdiange for articles\ manufac- 
tured in Europe. ^ . 

Tobacco has long been a major source of revenue, not only in 
the IMlted States ^ but in otiier comtries as well. The govemnent 
derives a mudi greater income from t^es on iranufactured tobacco 
products, especially cigarettes ^ than the Income derived by 
farmers from sales of lAe crop* 

Taxes on tobicco products are also iinposed by state and mimi- 
cipal govemments. Approximately 4S-50 par cent of the, price paid 
by consumers is now accoimted for by taxes. 

Consonption of tobacco products "showed a marked decline in' 
1953-63 and again in ISee/^ffollowing tiie release of medical r^orts 
linking smoking to limg cancer and certaML other respiratory con- 
ditions. However, per capita consunpt ion increased again one to 
two years later but sales of cigarettes have not experienced a 
marked decline regardless of the warnings on all packages and a 
ban on television and radio advertising of these products. 

Approxijnately 75 ,000 people are eniployed by this group of 
industries with 8,000 in administration bid ancillaiy services. 
These employees earn approximately $377 million dollars in com- 
bined salaries wery year while thm value of shipments is almost 
five billion dollars amually. 

Factories engaged in the mmufacture of tobacco products are 
located primarily in the South Atlantic, Middle Atlantic and East 
South Central States. 

TYPICAL JOBS .j^;:^-— ' 

^Cigarette factories are largely automated. while only some of 
the cigar manufacturing Indus tiy operations are automated,- A 
number of hand operations are still carried out, especially f or : 
higher quality, higher priced cigars. . ^ 

Tobacco processing offers the nonnal range of production jobs 
found in highly automated industries Including the auxiliary and 
support services of marketing, accounting ^d personnel ainlnls- 
tration. Jobs range from the imskilled to tiie st^enrisoiy, 
ffowever, there are two innportant points about jobs in the tobacco 
Industry that should be mentioned. *niey are: 
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1, Production is so highly autoiTiatiiSai^^mny of tiie jobs, tend 
to be of the '^inspection*^ type. These jobs reguire 
alertness despite iJie routine repetitive operations 
involved in the nmnufacturing processes, 

2. Blended tobacco mixtures md special operations in the 
various con^anies that manufacture tobacco products are 
of a proprietary nature. This proprietary factor 
required the production persomiel to be conscloiis of 
security matters, ^ . ■ 

TTie industry also condJcts research and development progrOTis 
due to the agencies such as the United States Swgeon General and 
the American Cancer Society* . Hie researdi has provided W variety 
of opportunities for people with tiie appropriate experiehce and 
training^ but often, a master's degree in educational preparation 
is a requirement* , 

ECPBCm) WOkKiNG' CONDITIONS 

Some of the working conditions that may be ejected in the 
tobacco industry are: " . 

.Factories are well lighted, well ventilated, aad very 
often air conditioned* 

Jobs tend to be repetitive in operations. 

Wages tend to be lower. 

Employment is generally on a twelve month basis. 

Noise levels may be high - but protective gear is 
provided, 

TTiere is considerable tean work activities, 

TJiere are ma^ jobs for the handicapped, 

im FUIURE OF im imJSTRY 

TTie number of people employed by factories in tiiis groijp is 
declining because of automation* B^loyment will be stronger in 
cigar manufacturing than in cigarette manufacture j but even here 
the rate of new en^sloyment will be slow. Most jobs become avail- 
able as replacement for workers leaving tiie field* Other factors 
arer = 

1. Approximately one- third of the eirployees in tills groip 
' of industries are women. 



1. 

2, 
3, 
4* 

S. 

6, 
7* 
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2* Minority groins are able to find einplo^ent vfliten jobs 
are avrail^le. I 

.- 3, /Bnployment for scientific ^d technical personnel is 
/ more readily available. 

4. Ihere is more job availability for machine mechanics and 
machme adjusters. 

5. Exports remain strong. 

6. Tobacco companies are diversifying tteir products to 
Include items such as foods ^ beverages, cosmetics and 
clotiiing. 

Consideration of these factors and the fact that many com- 
panies have cropped thm word "tobacco" from tiielr corporate names ^ 
indicates that the future of this Industry is dependent i^on their 
diversification- 

■ ^ ' TOCriLE MILL PROKJCTS " 



DESCRIPTION OF THE INDUSTRY 

■ The textile mmufacturing industry begins mth natural and 
synthetic fibers* About one-half of tiie fiber used in this 
Industry is cotton, vdth synthetic fibers slightly less than 
cotton in volLone- 

" Yam is produced from these natural ahd synthetic fibers. A 
wide variety of cloth products is tiien manufactured from tfie yam.. 

TYPES OF PRODUCTS 

Major groups of products developed In the textile industry 
are used by other industries engaged in performing the following 
operations: 

1. Pr^aratloh of fiber to manufacture yam, ttiread, 
braids, imne md cordage. - ■ \. 

2. Nfenufacturing of broad woven fabric, narrow woven 
fabric, talt" fabric and caipets and rugs from yam. 

3. Dyeing mi finishing of fiber, yam, fabric and knit 
apparel. 

4. Treating fabric with coating and waterproofing. 
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5, Custom manufacture of knit apparel and otiier fuiislied ■ 
articles from yam; . , / / 

" ' " I' ' ■ ' ' ■/ ■ ' j 

6. Mlscellanepus mMiufacture of felt goods, lace goods, 
bonded fiber fabrics and other textiles. [ 

MPOmNCE ■ . ' - ./ ] 

The ij^ortmce of the textile Industiy to tills country! cannot 
be oyer-as turn ted. Textiles are produced in about 7,SO0 mills 
located in forty-se^en states* / | 

Approximately/one million people are employed, in the textile 
mills. (If the tixtlle and clothing mdi^tries are coniined, they 
^loy more pec^le than any otiier manufacturing Indus t^, witihln 
^11 fifty statj^s and with a total annual payroll of about eleven 
billion doll^sO | 

/ " . ^ ■ ^ . ' ^ I ^ 

Other 3'tatistlcal factors illustrating tiie slpiiflcan'ce of 
this industry are: i 
- \ \ ^ . I 

1, Sales of goods produced by tiie textile Industry are 
taually over $22 billion dollars a year. 

2,. The textile industiy consufnes about 9.4 blllioni pomds 
of fibers amually. ; 

3, The industry produces about 17 billion square yards of 
fabric each year. j 

Percentage consumer use of fabrics are: apparel ^ 371; home 
furnishings J 301; industrial fabrics ^ 18%; other consinner pur- 
poses, 121 and exports, 31.. 

Another inqportant factor to consider is tiiat vtfiile there are 
textile manufacturing plants in almost eveiy state, recent trends 
indicate a concentration in the Southeast (The CarollnaSj Georgia,, 
and Alabama) . At thf present time, 651 of tiie textile plants are 
in the Southeast, ISI Mn the Middle .Atlantic area ^ mth the 
balance located in otiier states, 

TYPICM. JOBS ' ' ■ . 

Tlie. textile industry requires trained persomel ranging from 
the imskllled to the professional, scientific and ij^er manage- ^ 
ment. TTiese are categorized as follows: 

1. In production processes, spinners, weavers, managers, 
madiinery installers, inspectors, conrputer operators are 
needed; and 



' :2. In professional and semi-skilled jobs, clerical workers, 
siflpiervisors. and engineers are needed. • 

The personnel, as partially listed above, are en^loyed_in the 
process of producing textiles to manufacture yam, cloth and 
finished fabrics. 

, ' ■ ' . , 

Manufacturing processes used to ■transform yam into clotii are^ 
mai£f. Some of the most important processes are: 

1.. Weaving. 

2. Knitting such asi warping, taschel, tricot and 
double-loiit, 

3. Tufting carpets.' 

4. Chemically, or mechanically bonded non-woven textile. 

Fabric finishing when. needed, includes bleaching, dyeing and 
sanforizing of , the clotii. . ^ 

With all of the processes and skills Involved in the textile 
industry, a vast nimiber of semi-skilled and imskilled workers are 
necessary. Additionally, many training opportimitles are avail - 
able, due to; the' vast range of skills tiiat are required. 

The textile industry is still growing and new plants are 
opened each ye'at making chances of advancement relatively high. 

:The possiliiities for lateral career ladders are good but 
usually requir^- specialized training or retraining. Career advanci 
ment is more liberals in this industry at the present .time. 

EXPECTm WORKING .CONDITIONS 

Working conditions that you may expect in the textile indus- 
try are generally good since the majority of .the mills are new. 
Additionally, management is concerned about tiie need to maintain 
good working conditions for productivity, and harmonious labor/ 
management cooperation. , . 

Other factors related to the expected working environment in 
this Industry are* . 

1. Women comprise about 4 SI of the total work force. 

2. Minority groups are employed in a equal ppportunity 
industry. 



Earnings are less coi^ared to otiier types o£ manufac- 
turing* ■ . , , 

4. Jobs in textile mills of the South are more seaare since 
^ tradition helps managanant/labor to nmlntain stability. 

5, There are some seasonal jobs available in the unskilled 
category, 

Tffi FUTURE OF THB INDIJSTRY ' ■ 

Tlie most recent reliable statistics indicate continued growth 
in the manufacture of textile products in tiiis country* However ^ 
fluctuation due to general business trends have slowed the custo- 
mary growth rate* 

Other slgnific^t factors that affect tiie feature of this 
industry are: 

1* Foreign con^etition is highly conpetitlve to U.S,A, 
Cespecially in wearing apparel) , . 

2, Increased use of technolo^ Ccomputers)* 

3. Population decrease creates- lower demand for textile 
products; and 

4*. Iricreasing industrialization in tJie Soutiiwes tern States 
could mean more conpetition for production workers, 
usually employed In textile industry.. 

Even with the consideration of tJie foregoing factors, how- 
ever, the textile, products indijstiy will remain one of the sub- 
stantial fields of manufacturing ifi this Coimtry. 

APPAREL AND OrffiR FINISffiD FABRIC PtoUCTS 



DESCRIPTION OF THE .OTUSTOY / ' - " 

. ' The apparel manufacturing, industry is composed of those 
industries involved in the cutting and needle trades. Apparel 
made from natural and synthetic materials constitute tiie product 
of this industry. 

These establishments produce clotiiing or fabricated products 
by cutting and sewing of purchased materials such as fabrics, 
leather, rubberized fabrics, plastics, and^furs, • 
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TTPBS OF PRODUCTS / ' ^ ^ / ■ 

TTie apparel manufacturing indi^tiy includes the manufacture 
of the following products: ^ 

1. Mens, youtiis and boys suits, coats, md overcoats; , . 

2. Mens, youths, and boys fumlshings, work clothing m& 
allied garments; 

J. Womens, misses md jimiors outerwear; 

4. . Womens, misses and infants imdergaiments ; . 

5, Hats, caps and millmeiQ^; 

,6. Girls* chlldrens ^d Infants outerwear; 

7. Fur goods; and 

8. Miscellaneous apparel and accessories, 

* 9, Fabricated textile products: . 

Curtains Seat Belts 

Bedspreads ' . ' ^ Gloves 

Blankets Leatiier ClolJies 

Tablecloths B&lts . 

7 Awnings Hajidker chiefs 
Aprons 

rPvffORTANCE ' ' X w _ ^ - 

Apparel is one . of ^e products of maniffiacturing tiiat meets a 
basic need of mankind. Some statistical data that documents tiie 
need for the industry are : ^ . ^ . , 

1. Approxmately 1,4 million men mi vraen were en^loyed 
the apparel industty in 1970 (year tiiat^ last accurate 

- data was available)* 

2. About 624 j 000 were engaged in the production of wOTen 
and childrens apparel* - 

3. Approximately 506,000 were engaged m the manufacture of 
mens apparel. , 

4- About 92,000 were concenied with tiie production of fur 
goods I raincoats J hats, gloves, and dressljig gowns. 
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5, Some 163p 000 .vrorkers were engaged in the production of 
curtains and draperies. / / - 



„ ^-.^Jactories are located in nearly every - state_ in jflie- ml 
the largest conGentration in tihe Middle Atlantic region. About 
seventy per cent of all establishments are located in the^tfollOTdng ' 
states: . ' 

New York , , Temiessee , , 

Pera^ylvania Nortii Carolina * 

New Jers^ Texas 
Califomia l^sachusetts 
Georgia ^ South Carolina 

Apparel factories are generally small, ©d^lpylng less tiim 
100 annproyees In six of seven plants. Tlie larger plants are 
typically engaged In the manufacture of mens and boys apparel. 

Plants tiiat are engaged in the production of apparel that is 
subject to rapid style i'change tend to be smaller than Ijie plants^ 
that produce standard type gaments sudi as work clothes. 

TYPIi^^JOBS - - 

Various levels of skill and educational background are 
required of workers in the apparel industiy since apparel r^re- 
sents ma^ ^^^^Sj styles^ and grades o£ garments. &me of tiie 
major occipations are centered aromd the follomng tasks: ^^"^^ 

1. Designing the GaMenti 

2/' Cutting ^e Clo-ar ^ 

3. Sewing Pieces Together; and 

4. Pressing the, Assembled Garments^ ^ 

y ' - V i ' . . ^ , ^ ■ ^ . 

High-grade md 3 tyle- oriented garments generally require mre 
handwork. and fewer madidjie operations because, of tiieir custom 
design features, - 

TTie maj or occi^atlonal groi:^s for the apparel industry 
include: ^ 

1, Design Occi^atloM , 

a. Designers create original designs and new types and 
styles of apparel and usually are engaged in 
, specialties such as working with one type of apparel , 

^. - ' -. 

,b. San^ile stitchers pr^are iJie sanple gaiments by 
following the designer's sketdi md performing all 
the machine and hand swing operations. 



c» Pattenimakers construct a full-size pattern of tiie 
garment when the san^le garment or sketch has been 
ap proved . ' ^ ' ^ . j ^ _ 

. d. The pattern grader makes a large range of sizes in- 
each garment style Cspecialized draftsmen). ' 

\ 2. Cutting Room Occij^ations Clncludlng preparing cloth for 
sevdng into articles of apparel) 

a. Um.d spreaders layout neat bolts of cloth into 
exact iangths on the cutting boards. 

b- Machine spreaders layout the^ cloth evenly 'back and 
forth aided by machines. . 

c. Markers trace the fiber-board pattern pieces on 
large sheets of paper, 

d. Cutters cutout "Oie various garment pieces from the 
layers of cloth whidi are spread on thp.. cutting 
table by the spreaders 

e. . Assemblers bring togetlier and bundle garment pieces. 

and accessories needed to make a coirplete gament. 

3. Sewing Room Occi^ations Caccount for almost half of all 
the apparel workers and are mostly women) Specialized by 
. deration Perf omed 

a. Gament machine operators make : garment sections 

" like pockets and sleeves idille otiiers assemble and 

join the sections. " 

b. Hand sewers US6 needle md thread to perform various 
, operations ranging from sijuple sewing to con^lex 

stitching, 

c. Inspectors and checkers examine gai|aents for proper 
, wortonanshlp, ./ ^' 

' d. Trinmers remove loose tiireads, basting stitches and 

N lint from garaients. ' . / .. 

ECPECTED WORKING COltolTIONS 

Many. ^parel plants are housed in old buildings where the 
surroundings and facilities are not as modern as newly constructed 
plants, ' . . 
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Some of the other cWditions that exist in the apparel 
.industiy are: \ 

1, Nfeny of the tasksXare necessarily repetitive* 

2, Pressers find their ^ork strenuous and work with hot 
stean, ' ' — \ - 

3* Cutting and designing ropms are often in an area removed 
from the main sewing s^d^pressing operations* There-, 
fore, the conditions may Be pleasant and the jobs more 
interesting and less repetitive. ■ 

Conditions associated with wages md other benefits are: 

1. rfeny workers are on piece-work Wd therefore "dieir 
income depends on speed and sklM. ■ 
• " ^ . 

2* Other workers, such as tailors, pattemnakers ^ graders, 
inspectors and work distributors, are paid by the hour 
07 week.\ 

3, Most industrial areas are covered by unionisation and 
plants offer benefits to tiie, workers. Some-of tiiese 
benefits are: . , ■ . 

Wages Seniority 

Work Hours Health Insurance ^ 

Vacation and Holiday . - ^ Pension Plans , 

It is also noteworthy to Imow that strikes are rare in the 
apparel indu^t^. Labor managenent relationships fare stable even 
thdugh work fluctuation can be expected in special areas because 
of variation .due to the seasonal nature of the gaments produced, 

™ FUTURE /OF THE INDUSraY : 

llie apparel industry en^lo^ent is expected to Increase 
moderately during the 1970' s.^ This means tiiat job opportimities 
are expected from this increase, ^ - 

It is' 'also in^iortant to Imow that the industry is es^ected to 
hire a considerable him^er of young people because tiiousands of 
e^erienced workers will be leaving the industiy. &me factors, 
relating to this aspect" are: 



1* Eight per cent of the ^ workers are women who may leave 
each year to marry and/or to raise families, ' . 



2. Estimates are that deaths and retirCTients will provide 
7 5, 000 jobs aiiriually. \ , ./ , 

Anotjier significant factor is that tiie demand for workers is 
expected to increase in the future because of general afflumce 
and emphasis upon styling by the industiy. However, -die increased 
use of mechanized equlpmeilt prevents enployment from increasing as. 
rapidly as the denand; for apparel. increases. 

LUMBER AhP WOOD PRODUCTS 

pBSCRIPTION OF THE irmUSTOY . , 

Limber ' and wood products iMnufacturing industries are com- 
prised of a ntnnber of complex and highly conpetitive enterprises. 
This is. Jthe .oldest industry in the Lfeited States, - 

Basic manufacturing processes are: 

1, Cutting operations in logging can^s; 

2, Sawing and surfacing operations of the saw mills and 
planing mills; 

3, Manufacture of finished products, as 

.a. Packing crates, 
. ^ . b. Cabinets for Installation, 

c. Flooring, and 

d. Prefabricated portable bui^ldings C^xcludlng 
fuTOiture) , 

TYPES OF PRODUCTS . - 

Included in this major group are tiie following types of 
establishments: ^ . 

1. Logging canps arid logging contractors (Imtet or pulp- 
wood cutting operations, md tiie production of rough 
hevfe materials such as logs, poles or posts); 

2, Saw pills and planing mills, for 

a. Rough limber^ 

b. Planed lumber, and 

c* Flooring and hardwood dijnension lunber. 
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3. Millwork, veneer, plywood, md prefabricated work 

prod^ts; ; 

4. Wooden containars, for 

a. Ecxes, , 

b* Cmtes, 

C. BaiTels, and 

d. Plywood containers. 

5* Miscellxieous wood products, as - ■ ' 

a, treated wood (to resist decay or fire), 

b. ^;^rk pr ;4uctSj 
c* VarticlahOiird, 
d= Clothespins, and 

e, Tootiiplqk's. ^ 

BIPORT/WCE . ^ ; 

The Uni; v.;l ^^tates is the wrld's largest consmier o£ lumbe 
and ranlcs airong he wor^ld's greatest producers o£ it as well. 
Therefore, it Is : i.grdficant to consider when considering the 
limber and wood yrt^i'ucts indust^ as a career tihese factors: 

1, Vitftness of the industry that has 

a. More thmi one -half million people employed in th 
industry in the Itoited States-, 

b. Payrolls to^^iployees that reach almost three 
" billion dollars, and 

c* Shipments from establishments tiiat exceed eleven 
billion dollars* ^ ^ 

Z,'\ Producers of s^plies for otiher key Industries in _ 

a. Construction, 
,b* Paper^i^^facturing, 

c. Furniture, 

d. ^ Cellulose Products, and . _ ^ 

e. Naval Stores - 

(NOTl: Because of tiie direct relationships, related 
■ industries have developed programs of silviculfere 
[tree-fanniiig to assist in the effort of timber con- 
sewation].) ' ^ 



'3. Natural aisastep.^ch as fires affect the supply of 
. tinker. 



4* Briviromiental policies that 
. a* Affects groyrth and profit margins, 

b, A rise over clear- cutting practices where soil 
erosion denuding of foliage Has resultedj and 

c. Has influenced dji^provanent of nian^gement policles\ 
for more efficient utilization, control of fires, \^ 
and more effective reduction of soil erosion. 

5, Concentration of industiy is mostly in: 

a. Pacific Northwest, , 

b/ Rocl^ Mountains, and . 

c. Southeast. • ' ' , 

TYPICAL JOBS — ■ 

The limber and wood products industry offers a varied job 
categorization requiring different levels of training and skills. 
The most IjF^ortant of these are: , t 

1. Timber Cutting derations tiiat offer opportimities for 
advancement through on=tiie-job training and e^erience 
\ for j obs as a 

\. a, Bucker ^ remove br^ches from fallen trees and cut 

tnmks into specified lengths. 

^ b. High Climber - (m tall timber : category) tops trees 
and renoves interfering branches before tree is cut • 

c. Faller - work in teams of. two to cut down trees 
after determining the direction in which the tree 
should fall. ^ 

d. Logger - iroves timber with' a tractor and cable 
system- ' - 

e. Cruiser ^ identifies the trees to be cut according 
to specifications. 

f. Manager - supervisor, superintendent. 
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2. S^^ill operations, Ihclude 

= - a, Jond Worker - load logs, . 
/ b. Deck Worker - help roll logs to carriage. 
\ c. Deck Saivyer - operate deck saws. 

d* Head Sa^er - operate .the sawing of logs, 

e. Block Setters - tum and adjust logs, 

f. Edgar - edge logs* 

g. Trijmer - trim away defects < . . 

h. Sorters remove boards and stack according to si 

i. ^Markers or Graders - grades lim±>er for coiranercial 

sales. ' ; . ' 

j. Stackers - inventories and stacks limiber in yard, 
k. Lumber Yard Itoiagers - si^ervisor lunber retail 



, 3. Skilled occupations of woodv^rorking Xfollo^ ^6 pattern 
' in apprenticeable manufacturing establishments) . 

/ a. Advaricement based prmarily on seniority. 
^ b* Demand is greater for unskilled workers. 

BCPECmi WORKING COIOITIONS ^ ^ r 

Working conditions vaiy considerably within this grot^ of' 
industries* Some of the basic physical requiraiients are: 

1, Physical esfaminatior^ (limits handicapped workers); 

2* Good eyesight; . - 

3, Manual dektierity; ^ , ' 

4. Surefooted; ^ 

5* Have no respiratory problems. 
Other conditions in this^ industry are^ 
1. Eight-hour work day; 



2. ■ Twelve months per year eir^lopient; 

3. Employees receive sick leaver vacation, and specified 
holiday time; 

4. Nkny unskilled worker opportimities ; 

5. Salaries In^ cutting operations coi^arable to other 
manufacturing industries; and 

6. Salaries in woodivorking factpries are generally lov/er 
than other manufacturing industries. 

Tm FUIWE OF THE INKJSTRY 

Projections for—the limber and wood products manufacturing 
industries indicate moderate growth during the early 1970* s, "How- 
ever^ growth will not be evenly distributed -tliroughout the various 
ifidustries. Some situational outlooks are: 



1* Cutting operations are dependent oh tiinbe 

will, therefore, evidence less growth .tiian other types of 
establishnents. 

2. Plywood and particle board production shoiild increase^ 
however, it is dependent on the availability of iWDrtgage 
money and economic patterns to stlimlate construction; 
(Also used in cabinet work that is related to., new ^ 
construction) . ^ 

3. Increase in employment is expected ^ in sa\imills and 
planing mills. 

Overall J the employment opportimities in the Imiber and wood 
product manufacturing industries tend to be decreasing. 

FURNITURE MD FIXltjraS " 



DESCRIPTION OF TflB INDUSTRY . ^ 

The furniture and fixtures manufacturing industries use as 
their raw materials the products of tiie wood, textile, arid metal 
processing industries , and from these mterials, the furniture and 
fixtures industries manufacture the follQwing products: 



1. Household Furniture 5 
2i Office Furniture, 

3, Furniture for Public Buildings, 

4, Shelving 5 

5, Fixtures for Offices and Stores. 
TYPES OF PRODUCTS 

The tfollowing categories of furniture and fixtures are in 
this major group of manufactured products: 

1* Wood Household Funiiture; i^holstered and non-i^hol- 
stered. 

2. Metal Household Furniture; couches, sofabeds, mattresses 
and bedsprlngs, wicker and rattan fumiture, 

3* Metal Office Furniture; padded and plain. 

4, Furniture for Public Buildings; schools, theaters ^ 
churches, libraries. 

Wood and Metal Partitions; shelving ^ lockers and show- 
cases, 

6, Miscellaneous Products; Venetian blinds ^ shades and 
restaurant furniture. 

BffORTANCE 

Furniture manufacture is a craft trade witli a long and 
interesting histor)^ The early Eg>^tians werV^pioneers in tiie 
i^holstering of furniture, and since then eviry culture has 
developed many styles of furniture. These styles may vary by 
region and change through time. TTie. history of a culture can be 
traced in changing styles of furniture, for it vdll be possible to 
identify periods of austerity ^ prosperity or national stability. 

Some establishments engage in iJie mass production of furni= 
ture and may specialize in one product. As a rule, however, mass 
production techniques have not been particularly satisfactoiy for 
these manufacturers, particularly vdien the manufacture of fine 
fumiture requires considerable handwork to add beauty and dura- 
bility. Solid wood is traditionally associated with tiie manu- 
facture of fnie furniture. Some of these woods are: mahogai^, 
walnut, cherry J maple and oak. 

The upholstering of furniture is largely a handicraft r^ulring 
trained and experienced craftsmen. For this reason, tiie average 
fumiture factory has fewer tiian 100 enployees. Fumiture is 
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required by individuals and business establishments and a status 
symbol can' be established on the basis of the qualit>^ of furniture 
that is used. 

Factors delated to this industr)^ are: 

1. pver 425,000 workers are employed; 

2, Nearly S^OOO are in administrative and auxiliaiy services 

3. Salaries exceed $2 billion dollars per year; and 

4, Annual shipments are near $8 billion dollars* 
Locations of majOT establishments in this industiY are: 

1, Middle Atlantic States ^ 

2, South Atlantic States ^ 

3, East North Central States , and 

4, Pacific States* 

TYPICAL JOBS 

Most occupations in the furniture manufacturing industries do 
not require a high school diploma since beginners usually learn, 
on-the-job, with some occupations as those in furniture assembly 
needing only a few days training* Other jobs, such as cabinet- 
maker , may require four to six years of training but salaries, 
prestige and advancement opportunities are usually coiranensurate 
with training. 

Some occupational categories in the manufacture o£ i:qpholstered 
fuTTiiture are: . 

1* Frame Manufacture; Machine Room Operators and Assemblers, 

2, Finishing Departeient; Hand Seders and Finishers, 

3, . Springing Department; Springers* 

4, Cutting and Sewlrig Department; Cutters ivho cut fabrics 
according to prepared patterns; Operators use 
machines to sew covers together* 

5, Cushion Departoent; Fabricator idio prepares the fillings. 
Cushion Fillers who put filling into fabric casing* 

6* Upholstery Departoent; This may be done by one man, or 
it may be divided into specialties such as seats, arms 
and backs. Trimmers who add ^outside fabrics, trim or 
• fringes. 
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^ortunities in the industry depends on: 

1, Size of the shop, 

2, Area or location of tiie shop, and ' 
3* j^ility of the individual* 

Advancements are possible to positions of* 

1, Foreman of a department ^ 

2, Inspector, and 
3* Expediter* 

There are possibilities for individuals to leam plant opera 
tions and skills in a factory and then open private businesses. 
Some possibilities are: 

1, Furniture repair, 

2, Upholsteiy, • ' 

3, Reflnishing* - 

E<PECm) WORKING CONDITIONS 

Conditions in the furniture manufacturing industry for 
workers are: 

1. Wages tend to be lower than other industries, 

2. Salaries for the highly skilled are competitive ^ 

3. Factories are modern and well lighted, 

4. Factory air is free of dust and fxmeB^ 

5. Workers stand or move about, 

6. Workers use brushes, hand tools, and power tools, 

7. Factories are noisy, 

8. Worker must maintain cleaji work areas, 

9. Worker may need good physical stamina due to stooping, 
stretching and bending. 

10. Disabled persons may be employed, 

11* Employment opportianities are available for minorities 
and women, and 

12, Layoffs may occur due to production level fluctuations. 
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WE FUTORE OF Tffi I^mUSTRY. 



Tlie outlook for furniture workers depend on future produc- 
tion 'trends as well as on technological chmgas in furniture 
manufacturing. .Examples of new skills are the molding of plastics 
and laninating wood to metal, mth levels of employment projected 
to be stable through the 1970' s. 

Most job openings in furniture rmiufacturing result from 
transfer, retirement, or death. Yet, tiie nuftter of people cur« 
:-mtly in training, especially in the woodworking occi^ations , 
appears to be somewhat less than the nisnber required for replace- 
ments* . , ^ 

Profits in tiiese industries are declining and iii^orts cur- 
rently exceed exports. These factors increase the difficulty of 
projecting future employment opportimitles, although regional 
furniture manufacturers associations are vevy helpful locating 
job openings in othel* businesses that can use trained personnel 
jfor: 



1. Furniture Wholesaling, 

2* Furniture Retailing, 

3* Fuiniture Repair, and 

4 . Ref inishihg Shops * 



PAPER AND ALLIED INDUSTRIES 



DESCRIPTION OF THE irCUSTRY . 

TTie paper manufacturing industry Includes alT the processes 
required to produce paper or paper products from wood, reused 
fibers or other raw materials. Pulp, paper and paperboard are the 
major products of the paper manufacturing industiy. 

TYPES OF^ PRODUCTS ' 

The manufacture of paper products falls into three cate= 
gories. These categories are used by every paper nmnufacturing 
plant engaged in one or more of tiie following activities : 

1/ The production of pulp from raw materials, usually wood, 

2* The manufacture of paper or paperboard from pulp, and 

3, The conversion of rolls of paper or paperboard into a. 
variety of finished products, such as paperboard boxes 
. and containers. 
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BffORTANCE 



Paper and paper products have been described as the nrast 
widely used products In tiiis countiy. Every man, won^ and child 
in tiie United States uses over five-himdred poimds of paper 
annually. Each day o£ our lives all of us have some contact with 
paper or a paper product* 

Some statistical data to stress the importance of paper are: 

1. The American paper mmufacturlng industry produced 
slightly over SOO^OOO tons of paper and 550,000 tons of 
paperboard in 1972. 

2. Approximately 710,000 enployees are required to produce 
the paper products, we use, 

3. One-half of all these CTployees are en^loyed in "ftie 
seven states of New York, Pennsylvania, Ohio, Illinois ^ 
Wisconsin, Massachusetts, and CalifoiTiia/ 

Another point of UTportance is ^at It sl^orts other maiiu^ 
facturing industries which use paper products as epqpendable items. 
Others use paper in the manufacture of tJieir own products. 

Other ijiportant factors are: 

1. The United States e^^orts vast quantities of paper to 
other nations* 

2, In 1970, this coimtry exported 2.8 million tons of paper 
and paper-board valued at $530 million dollars* 

3* During the past half centuTy, tiie production of pulp and 
paper in the United States has increased by about 850 
per cent, 

' ' . 'J 
Considering these factors, it is evident that this industry 
will undoubtedly continue to be a major source o£ onployment for 
American workers. ' 

TYPICAL JOBS . 

Before jobs In this industry can be explored, it is necessary 
to have some Imowledge of how paper products are manufactured 
from pulp which, in turn, is largely derived from wood. I^e major 
component of wood that Is used in producing paper consists of 
cellulose fibers that are isolated from other parts of tiie wood 
and then rearranged into a desired pattern* Depending ijpon /flie 
end product, it may be done mechanically or chemically, , 
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Pulp produced by mechmical meaiis largely ends as news- . 
print. 0£ the two major chemical processes, on€ involves sulphite 
which is noted for its fine texture* The second process, sulphate, 
produces sulphate paper and is noted for its strength. Sometimes 
coTnbi-nations of these Tnethods are used to produce particular types 
of paper. ^ 

The process of paper production is as follows: 

1, The logs arrive at a pulp mill by rail, truck,, barge, or 
captive booms, 

2, Logs are unloaded by crane operators \^Siile a pay loader 
Is used to stack the logs. 

3, Hie logs are dimmed ^ into what is called a hot pond, 
where the bark loosens. 



4, Bnployees called pondworkers maheuver^ tiie logs onto a 
continuous fan conveyor at^ one end of tiie pond, (In 

- . ^- some -mills- the -logs are slashed or cut ihto shor-ter 

lengths and employees called slashers are in diarge of 
the operation) * 

, . J* • 

Steps in the actual production of paper are: 

1, Logs are dropped into a drun debarker '\^_ich is imder 
control of a debar ker operator. 

2, nie ope^Btdons are controlled by an electrical panel- 
board control station, 

3, As the logs leave the dn^n debarker, tiiey are on a con- 
veyor which takes them to the grinding machines, 

4, While the logs are on the conveyors, inspectors examine 
them to insure tJiat sufficient bark has been removed 
from them. 

5, The grinder itself applies water pressure and steam 
pressure and ultimately results in the wod becoming 
pulp, > 

6, A head grinder-operator and other grinder op©rators__^-^ 
control the grinding operations, 

7, The screener worker is in charge of processes v^iich 
further screen the pulp to remove sand, debris, fibers 
and so on, 

8, Bleachworkers control the bleaching and washing operations 
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9, Beaters control the process of beating tiie pulp, a stage 
which establishes tJie charactistics of the paper itself 
and at which point dyesj sizing, alun and other ingre- 
dients are added; - . 

10, The color worker or color mixer adds the ingredients to 
the maturial, - 

11, The pulp then is passed tiirough a refiner which causes 
the bimdle of fibers to break up. TTiis causes a more 

= imiform sheet of paper, 

12, The refiner operator operates tiie fiber machine and is 
in charge of the final cleaning of the pulp. ^ 

13, A machine then removes the water "from the pulp. . 

14, A madiine tender is in diarge of this process, 

15, A finisher processes the pulp liirough dryers to obtain 

16, Tlie calendar operator puts the final finish on the 
paper. , " 

After a few more stages , the^pulp will be in the fom of 
sheets of paper as we know it today, - 

BCPECTH) WORKING CONDITIONS 

This industry has many conditions that should be considered. 
Some of these are: 

1, The conditions are noisy, tmiultuous, and strenuous; 

2, Requires precise attention and tremendous stamina; ^ 

3, Most jobs require physical stamina; but 

4, Tliere are clerical, accoLmting and administrative 
positions available; as v/ell as : ^ 

5, A fair niMber of scientific ^d technical jobs, 

6, Other jobs available are: Print Testers, Coating 
Testers, Laboratory Technicians, Chemists and Bio- 
chemists, 



7, Many paper mills are in the Northem States, 



8* Climatic conditions may range from extremely cold to 
very hot humid. 

9. Atmospheric work conditions vary depending iroon the 
pulp process\Used* 

10. TTie sulphate process involves a strong odor ("^e odor 
smells like sulphur and comes from tiie creation of 
sulphuric acid as wood chips are cooked). 

11. Pulp Mils are well ventilated, and reasonably clean; 

TOE FUTURE OF TTO IlOTSraY 

Paper mills are highly medianlzed and are slowly becoming 
autpmated. /Diis means that a ntmiber of operations toII be con- 
trolled by coi^uters and therefore a nmiber of production jobs 
will be reduced I although it is es^pected tiiat gains are expected 
in output in this Industry even though tte production mil be- 
reduced^...AddiMonally y . average hoLfflv^etaungs m .this . industry™ . 
are above the average for m^ufacturlng as a whole. 

Biployees that will continue to be required are: GhOTists, 
BiochanistSi and Laboratory TedmicianSi jobs ^at iisually require 
college graduation and sot© graduate work. 

Some of . the major concernLS of the industry are the continuing 
over cutting of forests l^^lich requires a growing OTphasis on the 
need of recycling paper products^ But, considering all of tiie 
-foregoing factors, howeverj it is imlikely that they will affect 
CTiployment in this industry. 

PRINTING, PUBLISHING AND ALLICT INDUSTRIES - 



DESCRIPIION OF THE ir©USTRY . 

The printing and publishing manufacturing industry is engaged 
in the publication of books, periodicals, and newspapers. It also 
Includes printing by such processes as: 

Letterpress I 
Lithography, 
Gravure^ and 
Screen Process 

Services for the printing trade, such as tiiose listed below, 
are also included in the Indust^, They are: 



1. 

2, 
3. 
4. 



1, Book Binding, 



63 



2. lypm Setting, 

3. Bigravingj 

4. Photoengraving j and 

5. Electro typing, 

TYPES OF PROKJCTS 

Hie printing, publishing and allied industries include many 
products and services. Some of the most ^ significant are* 

1. Products 
Newspapers. 

Periodicals- -magazines 5 trade journals, comic book 
Books. 

Mass publications and paji^hlets- -catalogs, 
directories ^d maps, 

2, Services 
Conmierclal Printing, 

Lithographic Mid other non- lithographic products, 
Bigraving and Plate Painting 
Greeting Card Publishing, 
Book Binding and related wrk, 
Typesetting, 
Photoengraving, 
Electrotyping, and 
Stereotyping, 

The best way to stress the Importance of the printing, pub- 
lishing and allied industries is to list some ve^ significant 
statistical data relative to these produqts and setmces. 

1. ITie average American reads between 10,000 md 20,000 
words per day CMvln Tofflerj Futore Shock) . 

2, The average citizen is e^^osed to a mininMn of 560 
advertising messages per day. 

3* Approximately 37, 700"^bo6k titles were Issued In tiie 
IMited States alone in 1971 (From Publishers Weekly) . 
NOTB: This does not Include goverraient publications or 
pajTphlets of less than 49 pages, 

4. TTiere was a rise in new books of alirost 6 per cent last 
year over the preceding year. 



a. 
b, 
c. 
d. 



a. 
b, 
c* 
d. 
e. 
f. 

g- 
h. 
i. 
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5v- In 1970, the total volinne o£ books sold was $2,924,340^000 
Cestijfnated by Publishers Weekly) and ms expected to 
rise in 1971. ~ ~\ " " ^ 

6. Tliere are nearly 100,000 titles listed in paperback 
books currently in print* Hlie D irectory of Paperback 
Books In Print) , — . — - - r — ™_ 

It should be noted that the foregoing statistics deal with 
only one exajTple of books. In addition, each year millions of 
copies of magazines, trade journals and newspapers are produced. 

^ Hie Writer^ s Market , a book published as a directoiy for free 
lance miters, runs "to over 700 pages and' lists 4,897 different 
kinds of writer's outlets. They include over 1,200 major book 
publishers, greeting card publishers, magazine publishers, and 
newspaper syndicates. • 

It is expected that this situation will increase both in size 
.^..S^^^^r ^^^^^ the fact_.that nradem tectmology.jLS ..con- 
sistently Involved in a search for ways to replace the printed 
word. The consensus at this time seems to be that the printed 
word may be ^'supplemented" or, in some instances, be replaced. 
However, it will continue to have a growing role in our daily 
lives, 

TYPIC4L JOBS 

Jobs in publishing and printing are so varied that they can 
only be described in the broadest teiins. They range from the 
position of editorial assistant to the person who makes a record 
of a subscription order* TTie jobs in this industiy fit into two 
broad categories: 

1. People involved in the preparation of manuscripts for 
publication. An example is: 

First readers of manus|crlpts 
to ■ I " 

Copy Editors 

to 

Proofreaders 

'\ ■ . ■■ 

Z\ People who take the typewritten manuscript through 
\stages; typesetting, proofing, binding, mailing. 

The jobs in this industry are changing due to several reasons, 
such as: , ^ ' 

1, The development of offset printing; 
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1, Mass productidn o£ paperbooks due to adhesive binding; 
3. Color t)^esetting developnient; 
4* Photocomposition of books; 

5. Advajices in the fidelity of mass-produced color illus- 
trations; and 

6. Advances in con^uter technology. 

In the future I therefore ^ it may be that conputer operators 
vdll be of greater iinportance than typesetters* Presently, how- 
ever, traditional jobs still exist in this industry that provide 
t>q ical career ladders ^ some of which are suggested to provide the 
student v^dth a future reference. 

1. Publishing Comply: 

Editorial Assistant Copy Editor 

(usually a college Bcecutive Editor 

graduate) Managing Editor 

Assistant Editor Editorial Director 

Associate Editor of a Division 

- - Senior Editor Editdr^In-Ghlef - 

2. Printing (or Publishing) Company: 

Trainee [any of the trades listed above) 
Apprentice 

skilled Tradesmaji ' 
Foreman or Shift Si^ervisor 

It is also important to mention that terminations among pub- 
lications in America have been high. Some that have disappeared 
are: 

Life Woman *s Home Conpanlon 

Look Colliers 
Saturday Evening Post American Magazine 

Authorities in the magazine industry say that these publica- 
tions have been replaced by specialized publications. These newer 
publications, however, do not offer '^e mass employment possi- 
bilities of their predecessors. As an additional exaiT^le, fifty 
years ago New York City had nineteen dally, newspapers, today there 
are only two or three. 

^ ^ The printing and publishing industry as a vrtiole is e^anding. 
It is doing so in highly specialised ways and tiie traditional 
opportunities for employees may no longer exist because the 
publications and outlets which are r^lacing mass market types may 
well require mrB specialized skills ^d perhaps greater cowpe- 
tency in areas of specialty. Thus, there will be better oppor- 
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tunities in this industry for the person who is mlling to spend 
the time to acquire a very high level of coir^etency. Promotional 
opportimitles will also remain high for the Individual mth this 
kind of background* 

KPECrm mRKING COhTOITIONS 

Conditions that are expected in printings lithographing and 
related areas are as follows: 

1, TTie companies usually work with collective bargaining 
units 

2, Hourly earnings afe at a good level 

3, Benefits are negotiated regularly with the company 

4* Strikes may be frequent and usually result in Increased 
earnings 

5* -Because -of the disappearance- o major publications in- 
certain cities^ there are many high seniority workers 
looking for enTployment 

6, Recently, large scale printing activities have con- 
centrated in certain geographical centers (such as 
Dayton J Ohio) 

7. Cities in Tennessee, and New England have becOTe head- 
quarters for book production 



8. In recent years , printing of advertising materials, 
catalogs, and other specialized materiai has expanded. 

Small print shops and printing services tend to be non- 
imionized but wages still remain at a high level due to 
competition. 

Some of the conditions related to editorial positions are: 

1, Beginning salaries tend to be low at first, 

2, Positions are prestigious, 

3, Positions offer broad and varied business/professional 
contacts, 

4, Jobs provide more than routine day-to-day challenges, 

5, A disadvantage is the large ntjnber of applicants every 
year who compete for establishnent In the business. 
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THE FUTURE OF THE ir©USTRY 

A continued rise in printed materials is anticipated through-: 
out the 1970 -s because o£ the following reasons: 

1, Greater reliance on the printed word for dissemination 
of information; 

2, Increasing level of education; - 

3, Populatipn growth; and 

,4* General expansion of American industiy. 

The expected increase In printed materials is likaly to 
expand the emplo)nnent opportunities in the editorial processing of 
various types of information and materials, while a continued 
trend toward consolidation of book publishing houses s jTiagazines 
and newspapers would mean that job opportimities in tills field 
will continue to exist with smaller specialized companies* 

Bnployment in the sKills printing trades is not expected to 
show a significant rise because of the introduction of techno- 
logical changes in printing methods* This will also affect other 
major areas sudi , as: . i 



1* Type composition, . ^ 

^ 2* ^ Plate making, and 
3, Bindery operations. 

A large segment of the people eirployed In publishing and 
printing are printing craftsmen* The skills tiiey acquire are 
highly specialized in both printing operation (typ® con^osition, 
photography I plate making, press work or binding) and basic 
printing method (letterpress > lithography or gravure)j but extreme 
specialization may make it veiy difficult for the individual to 
transfer* 

Considering all of the foregoing factors, there will continue 
to be demand for people in all publishing aiid..prmting^fi©l4s-=^ven^^ 
beyond nonnal attrition, and with more than half the nation's 
printing employees located in New York, Illinois, California, 
Pennsylvania and OhiOj en^loynient in these areas is not expected 
to change in the forseeable future since these states are also 
major centers for other industries aiid financial institutions* 
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CI^ICALS A^D filLim PRODUCTS 1 

DESCRIPTION OF nffi OTUSTOY „ I - 

TTie chemical manufacturing industry takes organic or inorganic- 
raw materials and refines or converts th«n Into usable products. 
*niase products then b#pome '*raw*^ materials to be utilized by other 
industries. \ ■ ^ 

TYPES OF PRODUCTS ^ . ^ ^ ~ - _ 

Chemical products used in this industry are typically cate- 
gorized in three ways: 

1, Process Cnemicals 

a. Acids .V 

b , Solvents 

c* Catalysts ..' 

2. Raw Materials _ ^ \ 

a/ Food additives 

b. Paint components 

c. Dyes ' 

3* Finished products (to be used by other industries .and 
the public in their chemically produced state) 

a. Fuels 

b. Fertilizer 

c. Drugs ' ^ 

]>PORT^CE 

Chemical products are used by industry and Deople eveiy day. 
It is difficult to think of any activity that does not require the 
use of some chemical product, particularly ixi Industries since 
they use additives required to manufacture other products , 

Some statistical data to stress the IjTiportance of this 
industry are: - 

1, Approximately 545,000 workers are mployed In the 
chemical mwiufacturing lndusti^, ^ ^ 

2. There are about 3,000 plants in the United States* 

■■* ' 

' 3. .Chemical plants are usually tlose to industrial centers. 
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Special plants that produce chemicals made from petro- 
leun ajid natural gas are located near the oil fields and 
refineries in California, Louisiana, and Texas, 

HTiile chemical manufacturing workers are en^loyed in 
almost every state, nearly two'thirds of them are 
located in the following ten states: 

Delaware Pennsylvania 

Michigan Tennessee 

New Jersey Texas 

New York Virginia 

Ohio West Virginia 



TYPICAL JOBS 

Many different skill levels and education are represented in 
the one-half million people who work in the chemical manufacturing 
-. industry, 

TTiese jobs are divided into three categories: 

1, Plant Occupations - Three out of every five er^loyees in 
the chemical industry are engaged in plant occi^ations 

^ separated into three groups: 

Processing workers / 

Maintenance workers / . - y" 

Other Plant workers 

-- ' ■ /- -■ ■ ' 

2, Scientific and Technical Occiq)ations - Tlie chemical 

manufacturing industries coiTprise /the country's largest 
employers of scientific and tedmical personnel. One of 
every six workers is en^loyed/as a scientist, engineer, 
or technician, / f ' 

- . . - ^ ^ / _ ■ 

3, Administrative, Clerical and Related Occupations - 

About 25 percent of all enployees "of the chemical manu^ 
facturing industry are secretarial and booldceepers. 

I ■ ■ 

Job opportunities range from imfekilled to skilled* However, 
beyond the plant occqpationa, specialized training or higher 
/education is required for advancement, in the scientific, tedi? 
nical, and administrative areas, where there are many levels of . 
responsibility and manifold opportunities that lead to career 
ladders* 
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ECPECI^ WORKING CONDITIONS 



Some o£ the more Iji^ortant working conditions in the chemical 
manufacturing industries are as follows: 

1, The largest group of onployees are skilled andj there' " 
forei earn relatively high-average salaries. 

2, Beginning salaries for inexperienced chemists Biid 
chemical engineers are among the highest in any industry* 

3, Br^Dloyees receive paid vacations ^ pension plans and 
insurmce coverage, 

4* TTie industry is not seasonal md requires year-roimd 
employiiient , ^ 

5, Most plants operate' 24-hours a day, 7. days a week, which 
results in overtime for many en^loyees, 

6, Conpmies have ventilating systems or air-conditioning 
because of the disagreeable odors smd high ten^eratures 
that exist, 

7, B][ployees near dangerous work stations wear protective 
clothing ani special eyeglasses, 

TTffi FUTUra OF WE INDUSTRY . 

. Biplo>Tnent in the chemical manufacturing industry is ejcpected 
to increase slowly during the next ten years i even though produc- 
tion of chemical products will increase rapidly* ^^^^ 

The largest growth will be in the professional, tedmlcal,»^' 
and. administration areas, Bnphasis on research will require more 
chemists, engineers, technicians and related personnel* In addi- 
tion, automation and the increase of technology will increase the 
demand for plant workers such as: 

Instrunent Repairers 

Pipefitters, 

Electricians, and 

Other Skilled Maintenance workers* 
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PETROLEUM REFINING MD ^lAm) lOTUSTOIES 



DESCRIPTION OF ™ OTUSTOY ■ 

Tlie petroleiflTi Industry begins with rock oi^ Rock oil is 
petroleim that is taken from the rocks of the earth as a gas , a 
liquid, or a semi-solld. The most prevalent form of petroleuTi is 
the liquid, which is called crude oil. / 

Petroleim gas is temed natural gas an^ -the semi-solid fomis 
of petroleim are called asphalt or pitch ^^"^ 

From these raw materials many of the fuel products used in 
everyday life are extracted in refineries* 

/ ' ■ 

TYPES OF PROOJCTS 

/ 

Eighty- five percent of all the' crude oil processed InJiiS'-^ 
country is used to manufacture fuels, such as i 

Gasoline Diesel Fuel "^TFuil Oil Kerosene 

Liquified Gas Coke Jet Fuel 

ITie ranaining fifteen percent is used for producing chemical 
raw materials* Tliese products are called petrodiemicals , such as: 

Carbon Black Waxes. Petroleim Jelly- 

Lubricants Asphalts Solvents 

The. petrochemicals are used as raw materials to manufacture 
such products asi . 

Synthetic Rubber Plastics \ &>Tithetlc Fibers 
Insecticides Detergents Drugs ^ ^ ' 

n^ORTANCE , . . ^ 

Each person in the United States uses some type of petroleim 
product during any typical day* 

TTie petroleuTi md natural gas industries provide seventy-fivp 
percent of all the- energy fuels lased in this country, Exaiiples 
are : . 

1, Nearly all motor vehicles depend on fuels and lubricants 
produced from cnade oil, 

2. Homes and businesses rely on oil and gas for heat, 
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3. More. than one-half o£ all the electric power generated 
in this cpuoitry relies on oil or oil and gas* 

4, About 153,400 workers are en^loyed in the various 
activities within tiie petroleim ijidustry to meet tiie 
demand for petrbletmi products, 

5, About 2 S percent of all petroleim TOrkers are operators 
who are involved iri the refining process of converting 
crude oil Into usable products. 

6. TTiere are about 300 refineries in operation in tills 
countiO^ locateH In almost every state, but ninety per- 
cent of all cnjde oil refining is done in the following 
ten states of California, New Jersey^. Illinois , Ohio, 
Indiana J Oklahoma, Kansas, Pennsylvania, Louisiana and 
Texas* ^ ; 

Generally, refineries are established near oil fields, con- 
suming centers or ports where the water Is deep enough for oil 
tankers to dock, . ^ 

TYPICAL JOBS 

Most of the jobs in the manufacturing of petroleimi products^ 
are in the refineries * New workers are typically used as aides in 
a labor pool imtil such time as a vacancy occurs in the processing 
department or mainten^ce shop* TTiere is ho. formal' apprenticeship. 

For initial enployfiient, refineries typically require a high 
school or vocational school educa^tion iry the refineries that 
usually employ process workers and m^n^enance workers as : ^ 

1* Process workers to convert the crude oil* 

2, Maintenance workers to maintain the machines. and equip- 
ment in working order, " . 

Process workers perf om such tasks as : 

1* Monitoring instriMent readings for changes in tempera- 
ture, pressure or oil flow. 

2. Maintaining and operating pmps which circulate petroleimi 
products, chemicals and water; and ^ ^ 

3. Operating equipment ' that removes Impurities from petroleiM 
products. 
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Included anong inaintehance workers are: 

Skilled Boilermakers i Masons 

, Carpenters Painters ' 

Electricians Pipefitters 
Instn^ent Repairmen ' Insulators 1 

Lead Burners " Riggers ^ ■ 

Machinists , ; ; 

Sheet Metal Workers 
Welders 

An imskllled worker usually begins as a helper or trainee in 
these jobs. Most refineries .also en^loy people in tiie following 
positions^ 

System Analysts ' Aiainistrative Office Persomel 
Coders M^iagement Secretaries 

Programmers Chorilsts T>^ists 

Keypunch Operators Bigineers . Pile Clerks Clerical 



Dortunities for advancament may depend upon advanced skills 
or seniority whereas supervisory or monitoring jobs require 
engineering degrees or extensive technical training wltii tiie 
normal career ladders in this Indus ti^ and chances for promotion 
better than in numerous other fields since tills is an expanding 
industry. 

ECPECTBD WORKING COhDITIONS ^ 



Most of the jobs in the petrolem industry are located in 
ninety percent of the approxijnate 1^800 refineries located in tiie 
ten states previously noted, in item himber 6., page 64. 

Jobs which are available to women, minority groins and the 
handicapped in this Indus try i are usually foimd to be interesting 
and exciting, 

THE FUTURE OF TflE MUSTBY j 

It is difficult to be specific about the future of the 
petroleum industry in this coimtTy, Factors to consider' are: 

1. The impact of the Alaska pipeline ,^ 

2. The Middle East situationj 

3. " The demmd which may develop for increased domestic 

oil production, and ^ 

4. ^ The. utilization of other sources of energy. 

Indications are that domestic /oll production and processing 
will ejqpand and employrnent opportunities in this field ^ri,ll grow, 
especially for workers with technical background in geology, 
petroleum englrieering and related fields. 
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RUBBm Pm MISCELLANEOUS PLASTICS PRODUCTS 



DBSCRIPTION OF TFffi INDUSTRY 

rubber manufacturing industry uses cnade nibber, whether 
natural or synthetic ^ and mixes it with nmnerous diemicals mid 
materials to produce thousands o£ useful products* 

TTie plastics msaiufacturing Indus tiy takes either natural or 
s>aithetlc resins and molds them into another broad range of 
^ products . . 

TYPES OF PROKJCTS 

TTie mbber manufacturing indust^ uses natural, s>^thetlc or 
reclaimed rubber Mid, through mill mixing ^d the addition of 
chemicals, produces standard rubber stock. This standard stock 
can vaiy in both hardness and con^osition, depending ijpon the pro 
duct to be manufactured* ^ ^ 

Rubber products may be grouped In the following, categories : 

1* Tires and iimer tubes; 

2, Tire repair and retreading materials; 

3* Rubber footwear; 

4. Reclaimed rubber products; and 

5, Fabricated rubber products such as footballs, erasers, 
hoses and rubber tile. 

The miscellaneous plastics industry deals^ primarily with 
moldable materials manufactured from confounds ^d resins. 
Recent anphasis has been i^n the production of synthetic resin 
plastics because of their multiplicity md versatility* 

Some of the most widely used plastics are: 

Urea mid Me Maine Resliis 
Comiarone=indene Resins 
Polyesters 
Celluloses , 
Epoxy Resins 

Many useful products are manufactured from these plastics. 
Some of tiie most conmran are: 

. Dinnerware, 
Packing Materials, 
Pipe and Pipe Fittings 



Polyethylene 
Vinyls 

Styrene Resin 
Phenolic Resin 
Altyds 



Hoses , 
Boats and 
Window Shields* 
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IKBPORTANCE 

The ijnportance of the rubber and the plastics industries 
cannot be overstated, Smie statistical data to en^hasize tJiis 
significance are* , , 

1, Approximately one billion dollars have been expended for 
new plants and equipment in recent years, 

2, There are over 6,000 establishments ei^loying over one-- 
half million people, 

3, Each person in the IMited States uses an average of, 
about 26 pounds of rubber each year. 

Important physical diaracteristics of rubber and plastics are 
listed to Illustrate the versatility of these products. They are: 

1. Both can be made hard enough for use as bowling balls or 
' soft enough for pillows and cushions, 

2, Some products shed water- -protective clothing, 

3. Some products absorb water- -sponges, 

4, Both can be stiff or stretdi like rubber bands, 

i 5, Plastics are used as substitutes for steel , wood, paper 

and other materials, - 

Additionally, the space age has challenged I3ie plastics 
industry to develop new materials suitable for withstanding the 
rigors of space travel. The challenge has bee:^ met by the plastics 
industry which manufacture missile nose cones , rocket motor 
nozzles^ and binders for solid propellants, ^ 

TYPIM. JOBS . . 

The rubber and plastic industries utilize a range of workers 
in the manufacturing process. The workers Include those who are: 

Managerial, , Semi-Skilled, and 

Technical, IMskllled, 
Skilled Crafts, 

There are excellent opportunities for the semi-skilled level 
of workers in the production processes* Advancement is based on 
; /seniority since these industries tend to maintain collective 
bargaining agreements. 
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Most technical and managerial positions require college 
degrees. Because thiere is research and development in these 
industries, many chonfiists and engineers are needed t . . - 

.TTie njt)ber and miscellaneous plastics Industries will offer 
reasonably good opportimities for workers to^ move laterally or ^ 
advance because of the . continued expansion that is expected, 

BCPECmi WORKING CONDITIONS 

Rubber and plastic manufacturing engage most workers in tiie 
production of standard stock or molding Into predetermined fonns. 
Some aspects of the conditions of eirployment are: 

Assembly line type work needs dexterity. 
Work may be repetitive but necessa^. 
Noise levels are high, but worker uses protective gear. 
Nomal manufacturing plant environment can be expected* 

These establistaients are typically located in tiie large 
Industrial cities of the midwest, Conipmies that are engaged in 
manufacturing specific rubber and plastic products are located In 
most states and included more than 600 cities; 

In these industries there are positive efforts to enploy 
handicapped persons, minority groi^ mCTibers, and women in new jobs 
will OTerge as production teclmology, monitoring, and control 
become more Increasingly computerized. 

THE FUTURE OF Tlffi irTOUSTRY 

The most recent data indicates continued gt;Owth in rubber and 
miscellaneous plastics production. The plastics industry particu- 
larly is experiencing an Increase in danands for new and more 
versatile products despite foreign con^etitlon In tihe production 
of plastic products. ITie outlookj however^ is that neither forel 
nor dom.es tic production can meet the future needs. 

It is difficult to assess the growing opposition to plastics 
In general by envlroiinental action groins. It remains to be seen 
what effect^ this movenent will have on the plastics industty. 

The most significant point to consider Is that rubber and 
plastics are so versatile In their applications that increasing 
uses for them imdoubtedly will be discovered. TTierefore, the 
nibber and miscellaneous plastic indiistry my veiy well prove to 
be one of the most ijiportant and substantial manufacturing fields 
in the United States in the years ahead. 



1. 

2. 
3. 
4. 
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LEAim AND LEATOER PRODUCTS 



DESCRIPTION OF THE imJSTRY' 

■The leather and leather products manitfacturing indiistries 
utilize as their raw materials the hides and skiii^/of anijnals. 
Some establishments in this groi^ are concerned witii tiie pro- 
cessing or taming of aniinal hides lAiilm otiier establlslments 
utilize the finished leather or simulated leather to manufacture 
products such as: Industrial Leather Belts ^ Boots and Sioes^ 
Luggage, Handbags, and Dog Collars. 

TYPES OF PRODUCTS 

Businesses in this major groi:^) are engaged in the processing 
or production of : 

1. Leather tanning md finishing; 

2* Industrial leather belting; 

Transmission Belting 
Textile Leather 

^ot and shoe stock; 

Innersoles 

Leather soles md heels 

Wooden heels - ' 

Soles made of nabberp plastic or composition 

Leather or cc^osition f^ootwear and house slippers; 

Leather gloves md mittens; and 

Luggage and other personal goods ; 

ttodbags p 
Billfolds, 
Coin Purses j , 
Saddlery, and 
Embossed Leather Goods* 

BTORTANCE = ' 

The curing or processing of various animal hides for use in 
clotiiing and footwear is one of man's oldest and most iirportant 
occi^ations * 



3, 

i 
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, The physical characteristics of leatiier make it particularly 
suitable for a nmiber of purposes. TTiey are: 

1. It is strong durable, and mder most conditions is 

resistant to decay, 

2* It provides not only protection but also warm-Uis making 
it an ideal material for tiie n^ufacture of foo-ft^ear and 
boots, luggage, gloves and saddleiy, 

I ""- 
3* Finer quality leatiier is recognized as a status symbol, 

especially in car and furniture LpholsteTy. 

4* No synthetic product is as satisfactory for foo'hvear as 
leather. 

5* Leather possesses the conmon physical proper^ of water 
vapor permeability, which means that it -breathes" or 
allows vapors to pass through rather than acci^late 
inside. 

Leather and leatiier products manufacturers employ approxi- 
mately 330,000 persons in this countt^%, Of this total, approxi- 
mately 8,000 are enployed in atoinlstratlve and auxiliary sewlces 

Other factors that relate to the nrportance of tills industry 

are: 

1, TTie payroll for all eir^loyees. in these Industries i$ 
approaching $1*S billion dollars, 

2, The value of shipments involved exceeds $5 billion 
dollars annually. 

3, The major raw materials are by products of mean con- 
siDTiption, T^ese include cattle and calfskins, goat and 
kidskins, sheep and lambskins. 

4, Other hides and skins in coimnercial use come from 
horses, pigs, kangaroos, reptiles, seals and walruses. 

Establishments engaged in th& manufacture of leatiier and 
leather products are most heavily concentrated in tiie following 
areas: 

New England States 

East North Central States 

Middle Atlantic States 
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Anojther geographic area being included in leather products 
manufacturing during recent years is. the South. The main reasons 
for this are lower costs in that area and the fact tiiat locations 
no longer need to be near tanneries due to - the . development of 
synthetic materials p 

TYPICAL JOBS • ■ ' 

- ' ^■ 

Job families in the leather finishing and tuning industries 
include: . 

Truckers - Carry hides to storeroom; 

TriJimiers - Cut away unfit leatiier and cut cattle hides in 
half; ' 

Sorters - Classify grades of leathery 

Laborers - Load and unload hides from huge washing tanks; 

Fleshing Nkchine Aerators - Remove flesh or fat; 

Unhairing Machine Operators - Renove hair; 

Beams ter - Removes remaining hair-; 

Bark Liquor ^erator - Mix tanning, solution; 

Haulers - Remove from vats; 

Staker - Stretch skin for d^ing to make it soft and simple; 

Diying Tunnel Tenders - Stretch hides to dry; 

Finishing Machine Operators - Roll and smooth hides; 

Hmd-Finishers - Rub dressing or paste on leather; 

Glakers - Make glossy; 

Inspectors - Inspect hides; 

Scalers - Weight checking, remove hide scales; 

Measuring Machine Aerators - Dimension and thlctaess grading 

and 

Graders - Catalog for various utility iises. 
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Jobs in footware mimifacturing depend heavily on produdtion 
because there are 150-200 separate operations in shoe production. 
These include: 

Designer - Designs footwear; - ■ 

Pattermalcer - Makes patterns; . . . \ 

Clicking Madilhe ^erator (or hand cutter) - Cuts the leatiier , 
singly, or in batches from patterns v 

Prefitters - Marks stitching; 

. Skivers = Tapers edges of leather to prevent bulty seams; 

Sewers - Madiine stitdiers; 

Eancy Stitchers - Custom^ decorative stitching; 

Assemblers - Assemble. basic show parts; 

Insolers - Prepare inside shoes materials ; 

Pulling 'Over Machine Aerators - Pull leather over lasts and 
shape it; / 

CNOTE: Lasting is one of the TOst lirportrnt operations; 
the machinei^^ is coirplex and it r^uires gireat skill 0 

Inspectors - Check finish^ matdi rights md lefts of pairs; 

Packers - Prepare finished shoes for shipment; 

Foremen and Assistant Foremen - Supervise work in eadi "room'- 
or depar'bnent; 

Sales Manager - Md staff , supewisor sales; and 
Supertntwndent and Assistant Superintendent - plant managOTent 
BCPECTBD WORKING/ COr©ITIONS 

Employees in leather and leather prbducts manufacturing 
generally work Indoors* Some o£ the factors related to these con- 
ditions are: 

Tanning and Finishing Operations: 

1, Workers are es^osed to wet hides Mid tiie chemicals used 
in processing the hides. 
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' 2, Manual dexterity is a prerequisite, 
3...^ Ready bppbrtunltles for women exist* 

4, Factories are usually "miioni zed, 

5, ~Efnplo>TTient is on a t\\felve-month basis, 

6, STiployees receive paid vacations. 

7, Brployees receive sick leave and holidays. 

8, There are occasional season fluctuation^ in procasslng 
due to availability of hides, 

Maiiufacture of Boots, Shoes and Slippers i 

1, Work is seasonal (especially for women's shoes)-. / 

2 . The industries are not affected by economic ^elis 
(except for women's 'shoes), 

■Leather Products: ^^.^--^^^^^ 

1, Mmiy jobs are repotitious,^^ 

2, Wages are hourly aiid lower tiian in '^other manufacturing 
arfas. ■ " / ^ ^ \ 

Overall, except for tanning bperatioris, women fink ready 
en^lopent: in these industries. Workers \ho are highlm^ skilled 
may find, jobs where they may work on piece, work or incentive 
plan for higher wages. There are also good ^portimities for 
custom work, and good craftsmanship, all of whidi can result in 
economic advancement, . \ 

THE FUTURE OF Tm IICUSTOY 

Bnplo)anent in the leather and leather products Industries is 
declining with a few exceptions. Factors that are contributing to 
this situation arei 

1; Supplies of hides ajid skins are imcertaln. Cattle hides 
are the only ones in plentiful s^ply domestically. 

2,^ Anerican factories are dependent on foreign sourc;ss for 
varying quantities of calf, sheep, lamb, goat, kid, 
kangaroo skins, and other exotic skins (reptile and 
ostrich) . " 
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3. Some species of fish and wildlife are now endangered and 
are protected. 

4* Imports of- leather and leather products affect tiiese 
industries. Rough tanned hides, finished leather^ 
footwear and other leather products take a heavy toll in 
domestic sales, 

5. Steadilv increasing costs of materials and wages, 
research, development, and other manufacturing expenses 
make it difficult for smaller producers to compete with 
larger firms and .with imports. CThis has caused mergers 
or closings in recent years,) 

6. Progress toward automation has been slow.. 

7. The complexities of shoe sizes and widths create a 
difficult challenge in the design of automated equip- 
ment. CIncreased automation will Improve growth rate 
but will further reduce the nmiber of workers required.) 

8. The government was required to initiate programs to 
develop jobs for displaced workers, to improve employ- 
ability of displaced workers, and to provide assistance 
to firms adversely affected as business declined- 

Factors favorable for this industry are: 

1, Fashion is one of the major stimulators of sales. 

2. Current fashion trends in leather, leather jewelry, 
boots, shoes, mid clothing are providing at least a 
temporary stimulus in the industry. 

The overall enployment outlook in this group of manufacturing 
establishments appears something less than optimistic. However, . 
where employment does exist, the following situations are evident: 

1, Skilled workers are in greater demand than unskilled, 

2, Leather work specialists are in demand and their talent 
and willingness to work determines their success and 
employment tenure, 
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STONE, CUY, GLASS Am CONCRETE. PRODUCTS 



DESCRIPTION OF THE INDUS'mY 

The stone, cla>% glass and concrete Tnanufacturlng industries 
produce a wide variety of products ranging from flower vases to 
asbestos insulation. 

These industries are concerned udth the mining or processing 
of every non-metallic, ^inorgmic mineral available. Using material 
taken principally from the earth in the form o£ stone, clay and 
sand, establishments in this group manufacture glass products such 
as : 

Scientific Glassware or Containers 
Cement / 
Structural Clay Products 
Pottery 

Gypstmi Products 
Cut Stones 
Synthetic Gem Stones 

TYPES OF PRODUCTS 

Products produced by these industries include: 

1, Flat glass containers used for packing and bottling; 

2. Pressed and blowTi glass; decorative glassware, textile 
glass fibers. 

3, Cement; Portland, Natural masonry and Lozzolan cements, 

4. Structural Clay; brick, clay tile, clay firebrick^ 
ceramic wall and floor tile, heat resisting clay pro- 
ducts and roofing tile, ■ 

5. Stuctural Clay Products; sewer pipes. \ 

6, Potteiy a_nd Related Products; 

Vitreous China 

Earthenware fittings arid bathroom accessories 

Vitreous china table md kitchen articles for use 
in homes and restaurants for preparation and 
/ serving food 
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Fine earthemvare table and kitchen articles for 
preparing, sertdng, or storing food and drinlc 

Porcelain electrical supplies 

Potter)' products 

Red earthenware florists articles, 

7. Concrete J Gypsim and Plaster Products; 

Concrete block and brick 
Concrete products 

Storage tanks 
^Ready-mixed concrete 

Lime and gypsim products 

Plaster and plasterboard. 

8. Cut stone and ^ stone products; marble, granite, slate, 
miscellaneous stones for building. and other uses, 

9. Abrasivei asbestos nd miscellaneous non-metallic 
mineral products, as: \ . ^ 

Abrasive grinding wheels 

Asbestos textiles and building materials 

Gaskets, packing and asbestos insulations 

Minerals and .earths for industrial use 

Grinding or' pulverizing rocks, minerals or 
slag. 

IMPORTANCE 

This major groi^ of industries design and develop products 
that c^ range from a flower vase to the ceramic nosecone of a 
missile; It helps meet demands in electronic, atomic energy and 
space research. In addition, .the industries are concerned with 
"the new uses of conpounds and their applications for the benefit 
of man. They are concerned with every non-metallic, inorganic 
mineral available* Cerajnic products are tiie most heat resistant, 
most durable and hardest products available to man. 
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Factors of significance in this industry are: 



1, It employB 600,000 employees* 

2, TTie annual payroll is $3, 800, 000, 000,00, 

3, Progress in pollution control is excellent. 

TYPICAL JOBS 

Employment in the stone, glass, and clay industry can be 
found in the fol loosing categories: 

1, TTie mineral industry, 

2, Research and developnient, 

3, Plant operations* 

4, Sales* 

5, Ntanagement, 
6* Education, 

7. Govemment service* 

Occupations concerned with cutting, shaping and finishing 
granite, slate, marble and other types of stone include: 

Stencil cutter for stonework Hand coper 

Stone carver Miller 

Hand stone cutter Rock splitter 

Freestone stone cutter Slate splitter 

\ Occupations related to hand-made glass products include: 

Lay-out man Gl^ss bender 

Glassware finisher Sptties breaker 

Glass blo^ver Hot-metal worker 
Glass technologist 

Occupations in coloring' and decorating brick, tile and 
related products include:/ 

/ 

Plaster foreman Brick and tile pasterer 

Brick and tile decorator Glass products decorator 
Brick and tile colorer 

Occupations in fabrication and repair of pottery and porcelain 
ware include: 



Bisque Cleaner 
, Dipper or glaze: 

F^isher 

Handle sticker 
" Turner 



Clay shop si^ervisor 
Pattern or mdel maker 
Pottery or porcelain 

land presser 
Inspector or selector 
Decorator inspector 



Jigger or potter 
Jollier 

Plaster-die maker 
Sagger maker 
Ware dresser 



4^ 

- 77 - 



■ « ft 



" The jobs listed are usually imionized, which implies promo- 
tion tiirough seniorit>^ in many instances. Moreover, ^ere is not 
the turnover in most of these industries that is experienced in 
many other fields. 

There are openings for women and minority groups in these 
industries which are not widelv represented in every region and 
locality, but appear to be most heavily concentrated in the 
midwest and in New Bigland* 

Automation is increasingly a part of these industries but a 
wide variety of jobs still exist for career ladder possibilitTes 
just as for any heavily imionized groi^ of industries, 

EXPECTHD WORKING CONDITIONS 

These industries are dependent on general economic conditions 
which depend particularly on the availability of capital for 
construction. Wages var>^ depending on geographical location* 

A worker in these fields should be able to understand and 
operate machinery. Other requirements or benefits are: 

1, Work is eight hours a day. 
. ^^^^^ r^- Y^Qxxrs per week7 

3. Workers receive benefits such as: 

Paid vacations 
Sick Leave 

Health and life insurance ' 
Worlonan-s condensation, 

4. On-the-job training is available from apprentice to 
master craftsmm exc^iJn-an assembly line where 
seniority comesTnfb effect. 

5. Coofdination, steady hands, and manual dexterity are 
needed. 

6. Much of tlie working day is spent outside. 

7. Work is safe, but caution is required around large 
machiner>% 

THE FUTURE OF llIE INDUSTOY 

'Hiese industries depend on the general economy because they 
also depend directly upon people as consimiers of their products. 
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Indications of high en^loyment in these industries include 
upsurges in conmercial construction, increased housing ajid an 
expanding population, all of which require tiie industry products. 

Increased automation and developing technology has not hurt 
these industries J but has resulted in chajige of eniphasis on skills 
required. This is a situation which is still in a state of chaiige 

Since these industries are so closely involved mth the 
general state of the econoir^^ i^-to-date assessments of this mil 
always provide the best picture of the eniploynient outlook over any 
five or ten year period. 



PRIMARY ^ffiTAL INDUSTRIES 



DESCRIPTION OF THE INDUSTRY 

■ \ 

The primary metals manufacturing industry begins Wi^h metal 
ore. Tlie ore is extracted^ refined^ and converted in ^e process 
of manufacturing stock to be used as raw materials for tiie manu- 
facture of other metals by other industries with iron and steel 
making up about 90 percent of all such metals produced, 

TYPES OF PRODUCTS . ' 

Primary metal majiufacturing plants are engaged in the pro- 
duction of metals that may be categorized into two major groups: 

1. Raw materials Cp^oducts manufactured from ore for lise by 
industries) 

• ' Aluniniim Copper Titaniinn 

Pig Iron Nlagnesiim 

2, Alloys (products of the contoination of two or more 
metals] 

Bronze Steel Brass 

The primary metal manufacturing indust^ typically produces 
"standard*^ stock Caccording to established dimensions). Some are: 

Nails Wire Pipes 

Tubes Structural Steel Rails 
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BPORTANCE 

The primary metals Indus tiy is the basis of our industrial 
society* Some product of the primaiy metals Industry is used in 
almost every walk of life each day. Other factors to stress the 
importance of this industry are: 

1, . Approximately 131 million tons of raw steel are produced 

annually, 

2, United S,tates steel production is one- fifth of the 
world^s steel production. 

3, The iron and steel industr)^ is one of the largest 
employers with 850 plants that en^loy 630,000 workers in 
the IMited States* 

The largest part of the iron and steel manufacturing industry 
is found in tiie Northern and Eastern states of: 

Indiana Michigan Maryland 

Ohio New York Pennsylvania 

Other parts of the country have primary metal industries to a 
lesfier degree. Seventy percent of all the industiy^s workers are 
employed in the five most important iron and steel manufacturing 
states* These States are: 

Illinois New York Pennsylvmia 

Indiana Ohio 

TYPICAL JOBS 

There are more than 1,000 differe; . types of jobs in the 
primary metals manufacturing industry* Ever>^ level of skill and 
education is represented. 

The many types of jobs in the industry are typically cate- 
gorized into three groups: 

1. Processing Occi^ations - The operations involved in 
converting iron ore into steel and then into semi- 
finished steel products %4iich range from: 

Reducing iron ore to molten iron,^ to 
Operating machines which produce items 
such as pipe, tubing and tenplate. 

Several hundreds of jobs are included in this range of 
occupations* ■ 
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Plant Service Occupations 



a. Maintenance Workers - support processing activities 
by maintaining and repairing equipment as well as 
operating certain support equipment, 

b. Locomotive Bigineers and Train Crews - are required 
to operate diesel or electric trains for trans- 
porting materials and products in the large yards 
found in the iron and steel plants, 

c* Skilled Operators - required to operate such equip- 
ment as boilers, turbines and switchboards. 

3. Administrative and Office Occupations - Account for 20 
percent of the Indus tiy^s total employment. It includes 
engineers, scientists, technicians. 

New unskilled workers are usually hired as plant laborers 
while higher level job| are filled by promoting workers from lower 
graded jobs. Length of service has a great deal to do vath being 
promoted since this industry is heavily unionized. 

Nearly all t^ie training for processing occi^atlons is done on 
the job. Advancement is usually along well-defined lines of 
promotion. However, most of the larger companies have educational 
and training programs for their employees. 

OTECTF^ WORKING CONDITIONS 

Working conditions, in the primary metals industry differ 
according to occupation. Some aspects are: 

1. Administrative and maintenance shops which are generally 
cool and comfortable. 

2. Many plant locations are hot, noisy, and dirty. 

3. Some jobs have been improved by the introduction of 
remote control and air conditioned cabs on machines and 
equipment, 

4. TTie primary'^ m.etals manufacturing industries are also 
among the/ leaders in the development of safety programs. 

Some of the enployTnent benefits included in this industry are 
paid vacations, full pension benefits after 30 years service, and 
full, insurance and hospitalization. 
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™e ¥mm OF im industoy 



Ernployment in the primar)^ metals Industi^^ is expected to 
decline during the next decade due to advancOTents in mechaniza- 
tion » Tliese improvements have resulted in increased output per 
worker. But, there will, however, be a need for TOrkers to 
replace those \Aio retire or leave for other reasons, and en^loy- 
ment is expected to rise in specific occupations of engineering, 
metallurgy, laborator)^ technicians, other technical personnel, 
research and development. 

FABRICATE ^ffiTAL PRODUCTS, EXCEPT ORDNANCE , 
~ mCHlNERY TMNSPQRTATrON EQUIFT^m^ 



DESCRIPTION OF THE INDUSTRY 

Hie fabricated metals manufacturing industi^ utiliEes ''raw" 
materials produced by the primary metals industi^ for Ae fabrica 
tion o£ finished products made of ferrous and nonferrous com- 
ponents . 

T\TES OF PRODUCTS 

This major gi^oup includes establishments engaged in the 
manufacture of the following production Call of these utilize 
purchased materials} i 

1, Metal CBi^ and containers; 

2, Cutlery, hand tools, and general hardware; 

3, Heating apparatus knd plimbing fixtures; 

4, Structural metal products; 

Bridges 
Buildings 
Ship Sections 
Boats 
Barges 

5, Metal Fasteners; 

Screws 

Bolts and Niits 

Rivets 

Washers 
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6. 



Metals Stampings; 



Tools 
Dies 

Jigs and FLxtures 



7, 



Coating J Engrav;ingj and allied sendees; 



Electroplating 



Polishing 
Ajiodizing 
Coloring 



8. 



Miscellaneous Wire ProdLACts; 



Nails 
Spikes 

Clothes Hangers 



9, Metal Foil and Leaf; 

AliJTiininn Foil 
Gold Leaf 
Silver Leaf. 

BPORTANCE 

TTie inportance of the fabricated metals industry to the 
United States is obvious as we observe our environment. ITiere is 
not a home or business that does not depend dail) on a great 
nimber of fabricated metal products , and it does not appear that . 
reduction in the demand for metal fabricated products vdH take 
place in the future. The demand for all products is increasing 
and metal fabricating industries are more productive than ever 
though materials other than metals are being introduced in the 
fabricating industries. 

TTPICAL JOBS 

It is difficult to estimate the nimiber of metal fabricating 
establishnents in this countiy. Likewise, tlie nimiber of workers 
employed in this industry^ is difficult to astertain. 



Most of the jobs coiTmon to' the manufacturing industry are 
present in the fabricated metals industry* The jobs in this groiTp 
range from unskilled workers to highly skilled workers engaged in 
chipping, forming J separating , shearing, and. conditioning* Of 
course, there also are skilled workers who operate such equipment 
as lathes, grinders, milling machines and shapers* 
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Sonie o£ the higher level positions in the fabricated metals 
industry are found in areas of mgineeriiigj chemistry, office, 
matheinatics 5 managafnent. 

pTomotions and job advanceirients in miskilled, semi-skilled and 
skilled jobs are t>Tpically based on seniority and in some of the 
skilled jobs, beginners even may expect apprenticeship r^uirements, 

DCPECT "' WORKING COI^ITIONS 

Since the m^ufacture of such products is not directly depen- 
dent on the accessibility of natural resources directly, those 
involved in metal fabrication may be located in any srea of the 
country. Metal fabricatinF establisbnents are t)^ically located 
near large cities or indusi I centers. 

A majority of the plant jobs are concerned with preparation or 
processing metal raw materials. ITiis means that most skilled and ■ 
unskilled workers perfom their jobs under conditions that are often 
hot and dirty, &me of the larger establishments^ however, have 
installed air conditioners and have instituted the latest cleaning 
and safety equipnient and procedures. 

Most of the metal fabricating industries are imion shops as a 
result, conplete insurance and retirement plans may be found, 

TOE FmURE OF TOE INDUSTRY 

The outlook is for continued gro\rth in the manufacture of 
fabricated metals, niere are incroased demands for construction, 
transportation and metal products in general, as well as a need for 
fabricated metals to construct computers and other technological 
equipment. There is conq5Uterized monitoring of production and other 
technological adaption in the industry which creates the additional 
fabricated metals demand. 



MACHINERY, MCBPT ELECTRICAL 



DESCRIPTION OF Tffi INDUSTOY 

Machinery is a basic requirement of all manufacturing indus- 
tries. The products of this group of mmufacturers ^ therefore , have 
a direct intact on all otiier manufacturing endeavors. 

This very iji^ortant group of manufacturing plants includes 
those that produce all types of industrial machinery and equipment 
powered by built-in or detachable motors (does not Include elec- 

/ 
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trical or transportation equipment) * Categories o£ machinery 
included in this group are: 

Electronic con^uters 
Data processing equipment 
Farm machinery and equipment 

Construction, mining and materials handling equipment 
Ml other types of manufacturing' md processing machinery 
utilised by other industries 

T\TES OF PRODUCTS 

Establishments in this category are engaged in the maira- 
facture of machinery and equipment in the following broad cate- 
gories: 

1, Bigines and turbines (steam engines; steam, gas and 
hydraulic turbines and generator set imits; internal 
combustion engines for diesel or semi-diesel machinery, 
marine and other uses) ; 

2, Fam machinery and equipment (tractors for plantings 
harvesting, soil maintenance, or other fann operations); 

3* Construction, mining and materials handling machinery 
and equipment (bulldozers; concrete mixers; cranes; 
pavers and power shovels; coal breakers; mine cars; core 
drills and rock cutting machinery; oil field machinery 
and equipment; lifts and conveyors: elevators, auto- 
mobile lifts, dum waiters and moving stairways^ con- 
veyors and conveying equipment; hoists, industrial 
cranes and monorail systems; industrial trucks, tractors, 
trailers and stackers) ; 

4, Metal working machinery and equipment (machine tools; 
metal cutting and metal working equipment; metal -foTTning 
equipment; special dies and tools, dlfe sets, jigs and 
fixtures; machine tool accessories and measuring devices; 
metal working machinery and power driven hand tools); 

5, Special industry machinery (food products machinery; 
machinery for textiles, wooAvorklng , paper industries, 
printing trades, cotton ginning, smeltlrig and refining, 
etc.); " . 

6, General industrial machinery (pmps, air and gas com-' 
pressors; ball and roller bearings; blowers and ventila- 
tion fans, mechanical power transmission equipment, 
-industrial process, furnaces ^d ovens); 



7* Office, computing and accoimting machines ('^ewiters; 
electronic, computer and data processing equipment; 
calculating and accomtlng machines; conmerclal laundry, 
dry cleaning and pressing machines; air conditioning 
equipment and commercial equipment; measuring and dis- 
pensing pmrps; service industry madiines: floor sanding 
machines, industrial vacuum cleaners, conmercial dish- 
washing machines) ; 

8. Miscellaneous machinery (pistons; metallic packing auto- 
mobile machine shops; antusement parks). 

\ 

BPORTMCE 1 

As evidenced by the vast array of products in the non-elec- 
trical machinery category, the inportance of this industry cannot 
be overstated. \ 

Further evidence ok the critical relationship of tiiese indus- 
tries to the overall ecinomic viability of the United States is 
stressed in the following statistics: ! 

1. The manufacturers employ 1,8 million workers, 

2. More than $14 b^^llion dollars are eSrned by the workers, 

3, Approxijriately 65,000 people are engaged in adminis- 
trative and ai^iiilary services, 

4, The value of annual shipments from this industry is over 
$48 billion dollars, . 

5. Plants of this industiy manufacture most of ttie machineiy 
and equipment use^ in all o£ lie other manufacturing 
categories, ^1 

6, Products are generally manufactured as a job shop (one 
or two at a time) , i 



7, Many items require Ispecialized teams to design, build, 
install, and sometimes maintain highly complex apparatus, 

Some of the problems related to the production of non- elec- 
trical machinery are as follows r 



1, Many companies in t?(is category are plagued with air and 
water pollution problems. 
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2* The manufacturers- must be alert to Goverranental standards 
and other specialized problems such as: 

Oilfield operations must protect against ocean oil 
spills and also fence oil spills;; 
Noise abatement; 6 
Maintaining clem air; and 
Follution control. 

Locations of establishments in this industry are as noted 
below: 



b. 
c. 
d. 



1 . Metal Cutting and Metal Forming 

Midwestern States 
Middle Atlantic States 
New Bigland States 

2 , Tool and Die Products^ 

East North Central States 

3, Farm and Construction Machinery 

Midwestern States of 

/ Ohio 
/ ^ Indiana 
/ Illinois 

/ 

4. Oillield Machinery 

Texas 

Oklahoma 

California 



Iowa 

Wisconsin 
Miimesota 



Establishments in specific categories are often found in 
cJba^^TOximity to major users* 

tYPICAL JOBS / ' . ^ 

Workers employed in the manufacturing aspects of the industry 
can be at any level. Hiis includes: , 



Unskilled 

Semi-skilled 

Skilled 



Technical 

Professional 

Managerial 



Personnel 

Accounting 

Clerical 



Production workers in this industry include trade apprentice 
ships that require four to five years plus SOO to 700 classroom 
hours of Instruction* Exajiples of these trades are*. 

Tool and die maker , Millwright 

Patteminaker ^^adlinlst 

Opportunities in this Industry are controlled becuase of 
unionization, apprenticeships , and seniority. Howeverj career 
ladder opportimities do exist and promotion can be relatively 
steady for persons willing to remain with this field and acquire 
the necessary training with another feature of this industr>^ that 
uses trained apprentices for sales because of their accimtulated 
knowledge of machinery. ^ 

DCPECTH) WORKING CONDITIONS 

Conditions in the non-electrical machinery and ^ulpment 
industry are listed as follows^ 

1. Wages are at or near the top of those for production 
employment. 

2. The industries are heavily imionized. 

3. Workers receive benefits such as: sick leave, vaca- 
tions ^ medical" insurance, 

4. Work areas are well lit and well ventilated. 

5. Noise levels are^high. 

6. Jobs are subject to hazards such as dust, grease ^ cuts, 
burns, or falling metal. 

7. Requires physical strength. 

8. Requires on-the-job training. ^ 

/ 

9. Some jobs art repetitive. : 

10. Routine work must be accomplished rapidly and steadily. 

11. Work is on a ti^elve-TOnth basis. 

\ ' ■ " 

12. Work fluctuates with economic cycles. 

13. Overtime is corrtnon. 
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Hm FUTURE OF Tffi INDUSTRY 

Br^loyment opportunities in the manufacture of non-electrical 
machinery industTy are declining with a £m^ axceptlons. The 
future depends on several factors, some of '^^hich are: 

1* The indust:^ is heavily unionized, 

2. Most jobs require soine sort o£ formal apprenticaship 
program* ^ 

3* The industry is susceptible to chajiges in econoirdc 
style* 

4. Manufacturing of machinaty and equipment is concentrated 
within a relatively small geographical area« 

5. Exports are on the increase for this industry, 

6. Profits and emplo^ent are currently lov^ . 

7. Demand for tool and die products is low. -i 

8. Farm machiner>% construction machineiy and materials • 
handling equipment show a gro^rth rate^ 

9. The machineiy and equipment for the textile industry is 
dov-n 251. ^ ^ 

10* Machinery and equipment for the oil fields are on* the 
increase. 

11, Machinery for the air conditioning and Industrial 
refrigeration are still in demand, 

12» Machinery for food processing and printing is still in 
demand, • 

13, ; Imports are greater than exports of steamy gas, and 

hydraulic turbines, 

14, Highly skilled and technologically oriented workers are 
in demand. 
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ELECmiCAL mCHINERY, EQUIPf^IENT AND SUPPLIES 



DESCRIPTION OF llffi IfTOUSm - 

Hie electrical machinery manufacturing industry provides 
machineTyj equipment and supplies \v^iich become tiie con^onent mlts 
utilized by virtually all other industries because of tlieir vast 
dependence i^on electrical power. Establishments in tiiis groi:5^ 
are engaged in manufacturing machine^, apparatus, and si^plies 
for the generatiori, storage, transmission^ transfomation and 
utilization of alectrical energy* TTiis includes both home and 
industrial users* 

TYPES OF PRODUCTS 

Products included in this industry ftt tiie following cate- ■ 
gories for electrical machiner)% equipment and supplies utilized 
in the industry: 

/' 1, Electrical transmission and distributing equipment; 

Electrical m.easuring and testing 
Power distribution md transformers ^ 
Switchgear, switchboard apparatus and 
metering panels, 

2. Electrical ind/is trial apparatus; 

Motors and generators 
Railway motors 

Control equipment for electrical or gasoline 
. bases md tracte 

Industrial control equipment and accessories 

Welding apparatus 

Carbon and graphite products 

Blasting machines, condensers and rectifiers* 

3, Household Appliances; 

Cooking equipment 

Household and farm refrigerators and freezers 
Household laund^ equipment 
. Electrical housewares such as hotplates, blenders, 

fans, vacuimi cleaners > sewing machines , ^\mste 

disposers, water heaters. 
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Electric lighting and wiring equipment; 



Electric bulbs 

Fluorescent and vapor laips 

Lighting fixtures 

Current - carrying ^wiring devices 

Non- current carr>dng mrlng devices* 



Equipnient for home entertainment 
Public address systems 
Equipment for music > distribution 
Phonograph records 
Tapes* . ' 



Telephone and telegraph apparatus 

Radio and television transmitting and detection 

equipment 
Broadcasting equipment 
Cyclotrons 

Navigation equipment* 



7, Electronic compoWnts and accessories; 



Radio and television receiving tubes 
= Cathode ray picture tubes 
Semiconductors 

Related devices such as rectifiers ^ transistors 
and solar cells. ; 



8^ Miscellaneous equipment and supplies/ 



Storage batteries ■ 
Dry and wet primaiy batteries 
X-ray apparatus ; 

tubes and electrical equipment for internal 
combustidn engines. 



Since Indus tiy in this country has an almost imnieasurable 
dependence upon electrical power, and since the Indus ti^ provides 
electrical machinery , equipment and si^plies which become the 
component units utilised by such industries, its' importance to 
U»S. manufacturing almost staggers the Imagination , Moreover, the 
gro^^'th in its iirq^ortance has literally been unparalled in recent 
years. In 1949, it was described as having an annual TOlime of 
2,5 billion* By the year 1970, -fliis annual volimie.had jgroivn to a 
total of 23 billion. -l 



5. 



Radio and Television; 



6, Conmuni cation equipment; 




IMPORTANCE 
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In point o£ fact, at the present time the IMted States . 
accounts for approxljnataly 60 percent of all the electronics 
equipment manufactured In tiie free world. 

Today we are so heavily dependent upon electrical mchineryj 
equipment md si^plies that our lives without them would be imthirfc-- 
able. Even a hasty glance at the range of products Involved in 
tills comitry will show that they will affect every moment of. our 
lives in some mmier or another. 

On the other hand^ we have not yet by any means seen the full 
impact that this can have upon us , To cite only a few instances: 

T^iere is a brandi of electronics (astrlonics) centering about 
the electronics technology Involved in space flights and its 
application to other fields; 

Another field Cintellectronlcs) deals with 1±e processing and 
storing of infomation and could have a powerful effect on. 
the future of education; 

Another field deals with low tenperature electronics which 
i will have tremendous luplications for us since electrical 
conductivity increases as tempera^res drop lower and lowelr, 

Eadi, one of these fields^^ believed capable of exercising 
great impact upon our livgs. None has even begun to demonstrate 
its full impact as yet. It is obvious that the full significance 
of this industry has yet to be realized* 

miCAL JOBS , 

In this industry I there are to be found all of the plant or 
factoiy jobs usually associated \dth other types of manufacturing. 
These jobs range from imskilled and trainee level posts through 
those of the semi-skilled level to the highly skilled. There are 
also professional and managerial jobs equivalent to those iji other 
manufacturing industries. Typical jobs arer 

Assembler i Accomiting Clerk 

Inspector Personnel Representative 

Foreman Administration Clerk 

This industry also places heavy ei^hasis upon technical | 
scientific and engineering skills. This is the kind of clrcum-^ 
stance to be expected in an industry which shows obvious potential 
for new ini''entionS| new discoveries and even iji new frontiers. In 
the technical area, a common progression could start at= ttie jmior 
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scientist level and progtess to a science researcher^ then to a 
position of senior scientist in a span of time which depends on 
3Jidividual effort 

It is also possible for the individuial to begin at the tech- 
nical level Bnd rise to tiie senior' scientist category mth proper 
training e^^erience, 'rtiis cmi be obsewed with a visit to a 
local mam^acturing companyp IRie visit could also make Uie 
student aware of other jobs that are available in tiiis occupa- 
tional field. ' ^ 

Students are also welcomed by professional organizations as 
guests and there they could become acquainted mth various repre- 
sentatives of i local industries in tiie manufacturing of electrical 
machinei^% equipmmtj and s^plies* 

DCPECTED WORKING COI®ITIONS 

Ihere are a n^ber of factors that influence working con- 
ditions in tiiis industry; certaiji of tiiese are beyond the control 
of the industry itself, Wien this industry is even reasonably 
prosperous, employment is year arQimdt On tJie other hands certain 
elements of this indi^tiy ire heavily dependent tpon govirnment 
spending; and when this eases^^p, tihere may be layoffs of large 
nimibers of even highly trained personnel. As a result , people 
enployed in this industry sometimes have to midergo retraining aiid 
relocation in order to become re-en^loyed at tiie level to ^"hidi ' 
they are accustomed. 

Because of the general expansion of this industiy, however, 
OTployment security is reasonably good. There are also nianerous 
opportunities for achieving satisfying specialties, even for tiie 
person who' does not have a college degree. 

Most work, In this field is done on a team basis. This allows 
for satisfying interaction with other people, altiiough SOTetimes 
groiqD pressures can cause stress and unsatisfying working 
conditio!^* 

Minority groins find ready acceptance in this industry* 
Plants in this field are located in almdst every area of the 
countiy. Personal benefits are usually very satisfactory, in . 
part because this industry is heavily imionlzed, 

rm FUTURE OF THB INDUSTRY 

Jobs in this category of manufacturing have been most presti- 
gious even for people \Aio lack professional status, SOTie of these 
most prestigious fields are e^eriencing cutbacks /exaiples of 
which are occurring because of reductions in the aerospace industiy 
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md in military spending. This has resulted in a lack of mifor- 
mity in tte ^Idyment outlook throughout this group of inanu£ac= 
turers. It Is difficult to be precise about this from one period 
to the next J since prospects in fields jfliat involve hea^ govem- ■ 
ment subsidies varies with economical ^ ^govetroiental and geographi- 
cal situations, 

Even in the field of hoine appli^ces some variations in ^ 
business' occur. Foreign con^etltion is eKtremely keen in this 
occupational field* On the other hand, electronic con^onent . 
Industries will probably be utilized to help solve environmental 
problems; this is a Relatively new market that could serine a long 
range growth area. 

Manufacturers of measuring and controlling instnanents are 
looking forward to a bright future ^ at least in the next decade or 
so. There are various factors responsible for tJiis, One is tiie^ 
push for increased automation to hold costs of labor, 
pother is ^ increasing danand for sudi devices as those whidi 
monitor and control pollution, ^ese factors could result in a 
strong demand for instnmiental tedmlcians^ electronic technicians, 
environmental research technicians ^d instnmient makers. Asso- 
ciated with this devel^ment will be a need for instrwmient r^air- 
men, instruraent installers, and industrial control equipment 
assemblers - 

Since many plants in this manufacturing i.ndustr>^ are con-- 
cemed with the production of equipment for the generation, dis- 
tribution, and transformation of electric power, increased 
accelerated demand for power, points to a stable job market in 
this area. It suggests thtft the greatest demand .in tills industry 
will be for highly trained and technically proficient en^loyees, 

'Die most difficult factor to evaluate here Involves foreign 
conpetition. Increasingly it appears that it may be a factor 
influencing employment in this field* At this jimcture, the 
reaction of the IWited States Congress to this is difficult to 
judge* ^ It is possible that some restraints will be placed i^ion . 
toited States Imports in. this area. 



TRANSPORTATION EQUIPNCBNT 

DESCRIPTION OF Tffi INDUSTRY 

The transportation manufacturing industiy produces equipment 
for trmsportatlon of passengers cargo py land, air and rater. 

Transportation, as defined here, is extremely broad,^ Including 
not only vehicles and crafts^ but also such stationary devices as 
pipelines for the transportation of oil* 
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TYPES OF PRODUCTS 



The products invoived with tiiis broad field are brolcen down 
into fifteen general gro^s. TTiey are: 

1, ' Motor vehicles Cfrom assembly pl^ts) 

2, Passenger car bodies ' ' 

3, Truck and bus bodies 

4, Motor vehicle parts md accessories 

5, Truck trailers 

6, Aircraft (from assembly plants) 

7, Aircraft engine ^d engine parts 

8, Aircraft propellers and. propeller parts 

9, Aircraft ai^illary equipment 

10. Ship building md repair Ing 

11. Boat building and repairing 

12. Railroad locomotives md parts 

13. Railroad and street cars 

14. htotorcycleSj bicycles and parts 

15. Transportation equipment not otherwise specified 

BffORTANCE ^ ^ - 

Transportation of people and goods from one place to^ another 
Is veiy significant in modem life. As expressed in a 1961 Con- 
gressional report j National Transportation Polity ^ 'Trw^portatlon 
is one of the tools required by civilized man to Drliig ord|r out 
of chaos. It reaves into every phase and facet of our existence. 
Viewed from every standpoint ^ economic ^ political and military^ it 
is unquestionably the most ijnportant Indust^ In the world. ; You 
can no more operate a groceiy store or a htmmry/ tiiaii you caji win 
a war w%^thout tran.^crtatlon. The mrm complex life becomes the 
more Indispensable, are the thingfs that make up our transportation 
system." 

Some statistical data to stress this significance are: 

1. Thirteen per cent of our nation- s civilian population 
» . are Involved in transportation. 
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2. Almost 20 per cent of our" total e^qpendltures for goods ^ 
and services Involve transportation, /> ' 

3. Transportation sources pay over 17 per cent of our ■'total 
federal taxes. - ^^ V 

4. The average person travels 4,000 miles per year >|3p 600 
of which is by automobile alone) . 



TTie^^evel^ment of .the internal cqmbustion engine and the . 
resulting creation ^^ofc hard surfaced roads brought the vast use of 
tfie automobile, ■ Purser ability was efJianced mth tiie develop- 
ment o£ Jet engines in the mid -ti^rentletiti century. 

^ Other specific factors related to transportation are*- 

Railroad Transportation: The railroad is the dominant mdm . 
in tiie transportation system in terms of mov^ent of goods. 
Its role in passenger traffic has decreased significantly 
since the development of the autombblle and the airplane. 
However /the railroad industry still represents a substmtial 
invesfanOT.t. It ranks as one. of the most important in tiie 
econoTi^ from the aspect of 600,000 en^loyees and of the 
invested $30 billion dollar capital, . 

Water Transportation: The volimie of all the earth's water 
totals about 340 million cubic miles of v^idi about tv^o per 
cent exists as ice* 

Water carriers have begtm to develop more .efficient vessels 
and operating conditions and nuich attention is currently 
being given to developing new port design for containerized 
operations. 

Water carriers, therefore, will probably continue to be a ■ 
significant factor in the movCTient of bulk products such as: 

Petroleimi Coal 
Chemicals^ Building materials 

Grains 

Highway Transportation: TTie tedmoiogical development o£ the 
internal combustion engine and the highway system heralded 
the use of a transport system that literally changed the 
American way of life* 

Automobiles : The development of the automoblie has expanded 
the coimnuting distance from five miles in 1900 to 25 miles 
today. 

Currently j more than two- tiiirds of all Americans live in 
urban areas* By 1980, three of eveiy four will live in and 
around cities* 

This large scale concentration of people in cities has been i 
brought about by. teproved transportation, but many transpor- 
tation experts say that cities have now groro^ to the point 
where they threaten the system that made than pas jible, 
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Most people are seeking means of transportation that will 
provide th^, with the following: ^ 



Since the automobile is tiie only tr^sportation device that 
provides this combinaticni other transport alternatives must 
approximate this combination of qualities if it is to gain 
public acceptance. . ' . 

Bus and Truck: Virtually- all movement of goods within urban 
areas and 21 per cent of all Inter^clty movonent of goods is 
by truck* - . . ' 



Further developmerits in the trucking industiy will Include 
the followingr - , 

More efficient handling of goods C^r^uterlzed Control 
Automation ContaineriEatlon 

The rbus has not proved to be a successful means, of mass 
trar^portation in urban areas* Nevertiieless, increased 
attention jls being given to preferential use of existing 
highway lanes ^ as well as the development of a median strip . 
for exclusive bus use* This is being done in order to: 

Increase capacity and speeds 
Reduce accidents 

Provide cpmfort and convenience to conmRiters , 

Air Transportation: The growtii of air tr^isportation is 
perhaps the most remarkable development in tJie twentieth 
century* ^ ^ 

It provides virtually imlljnited mobility to hundreds of 
people all over the world* In tems of tlmpj air transpor- 
tation adds a new facet to evaiy aspect of nm*s existence* 

Until recently j only the wealthy could enjoy tiie pleasure of 
travel to exotic parts of the world* Today's jet age has 
shnmk the world in time so. as to make foreign travel within 
reach of mst.peopltf; 

Pipelines: This is. a category that may be overlooked while 
considering trgmsportatiori, but pipelines do Involve tiie 
movCT.ent of goods and belong to this category* 

It is toportant^ to note that. pipelines have become a subject 
of some controversy as a result bf ttie increasing concern - 
about the environment* ' - 



Convenience 
Comfort ' 



Flexibility 
PrivaQ?- 



Speed 
EconOTiy 
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TYPICAL JOBS 

Most manufacturing centers about the "assembly processes" In 
the field of transportation. - ^ 

' . '-' 

In small plmitSj workers move to tiie vehicle being assembled, 
whereas in larger plants p the vehicle TOVes to the worker on tiie 
assembly line* 

The work varies in smaller pleats and a worker may mdertake 
a variety of tasks, but in larger plajits each worker usually has a 
specialized task to perform. 

Since the transportation Industxy is so vast and includes 
thousands of jobs, only one aspect id.ll' be illustrated to give the 
student an idea of ^^ical job availability. 

AiTKDng jobs in a large automobile manufacturing plant are: 



1. I Automobile Assembler (majorj minor, trim); . 

2. '\ Welder; ajid ' ^ 

3. Spray Painter. . ' . . , 

Assemblers deal, with different parts of tiie automobile but 
each assembler will work on a particular part of tihe vehicle. 
Each assembler usually has a helper. -\ 

Other jobs are:- | 

^ I 

Body Builder Grindijig and Polishing Laborers 

Materials Handler Sander and Painter 

U ' ' ' 

The gigantic plants involved in mass production of automo- 
biles Involve huge assembly lines .with specialized iobs*^ 

The smaller plants are for specialized crafts or vehicles 
and, therefore, people 'per fom more varied f mictions with the . 
average salaries and hourly rates in tills industry usually higher 
than most industries. _ ' 

Job entiy is usually as a helper in tiie automobile Indust^ 
and promotions sometimes require considerable ser\;lce with an 
enq^loyer, but all of these manufacturing functions require tiie 
support of various levels of adbnlnistrative snd clerical 
personnel, . = • 
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BCPECmD TORKING CONDITIONS ^ , - 

Trai^portatlon manufacturing Industries are heavily Influ- 
enced by "die state of tiie econon^i segsonal factors and the con- 
dition of the export » import market. a result, tills is' a field: 
vdiere en^loyees who have not had a ^ance to build vp imidi 
seniority may e^qDerlence^ seasonal layoffs. 

Hie large autcmiobile manuficturing plai s are also subject to 
strikes from time to time, although the ifliicas usually maJke an 
effort to subsidize tiieir striking members during sudi periods. 

Soine factors relative to conditions in this industry are: 

1* Wages are usually above tiie average; ' . 

2* Benefits are very sound; 

3. Briployinent in large plants is repetitive; 

4. Jobs can create tensions because of time limitations for 
\ tasks and due to iJie noise factor; ' ' 

* 5* Workers are gen rally more satisfied in smaller plants; 

6. Small plant Mjrkers are more likely to a^^erience 
layoffs; 

7* Small plants are less likely to be imionized; 

8. Benefits in small plants are likely to be less desirable 

THE FUTURE. OF THE INDUSTRY 

The employment outlook in the field of transportation is a 
matter that cannot be generalized, therefore, some of tiie signifi- 
cant aspects of enployment in the future are noted below. They 
are: 

1. Jet Aircraft - production is'^currently in a slvaip and is 
eDqDected to fluctuate over th#\next several years* 

2* Boats - production of leisure types is on ^e Increase, 
but may be affected by any depression in the American 
econOTty. 

3. Passenger C^^^s and Railroads - production is on tiie ; 
decline but ^jrospects are bright for groirth in railroad 
fr eight operations. 

a. Possible 50% growth rate by 1980. 

b. Possible 1001 growth rate by 1985. 
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4. Trucking - expected continued growtiL;. 

5, Automobiies > tiie most domtoant o£ all in 'flie 'mdustry 
of transportatidn. ; 

a. Used for 851 of all trips mider SO miles; 

b. May lose this dOTinmcy in tihe future because of . 
crowded cities and mass trmsit development; 

Cp ^ Is still expected to grow at a' 3t rate in tiie 
future; 

dp More entry level jobs vdll become available each 
s / . - year due to.tumoyer becai:ee of job monotoi^* 

The transportation industry as a whole will continue to be a 
field of growth. The only stipulation vftich must .be made is that 
since it is such a^bro^d^^eld, young people entering it should be 
alert to the variations that exist witiiin the field mi to v*iere 
Qppprtimities are available. . 



PROFESSIONAL, SCIENriFIC^AND ;GOm^ . ^ 

DESCRIPTICW Qp' llffi'IlTOSmf : v, ; :^ ; v ■ ^^ f v ■ V: v ^ - > . ^ 

The proSssional/^sx^ manu- 
f acturing ind^t^ iircllides tiie fpllpwing groi:ps : : : 

1, MeOianical mf asurmg' engineering ;3Mtrijmehts; 

2. : Laboratory and scientific .res eardi 

3 p Optical instrijTOnts and lenses; - 

^4, Surgical, medical and dental instninentSi equipment 
- ^-^^ sullies; ; . /■ _ 



5p Qphthaljnic goods; . . 
6, Pho'tographic equipment and si^plies; and 
< : 7, Watdies ^d clocks* 
TyPES^ PROTJCTix_ ' j ' ■ . . - 

Products in tills category my be classified as follows: 



1 . togineering, laboratoi^ and research mstnmenta ; 



/ ^^"^i-. v.. Nautical and navigational equipment;. 



^^V^ 3. Surveying drafting md resaardi; ' M 

4. Instnments for measuring temperature, pressure md ; 



/ 



/■ 



5* ^ Instninents for measuring fluid flow and otiier physical 
characteristics; 

6,' Automatic temperature controls; : 

* 7. G^tical instiments and lenses; \ i 

;/8* Surgical I medical and dental iJ^trOTients; 

/ Orthopedic ; 

\ Prosthetic _ , 
.Surgical appliances and sullies 
Dental equipment and si^plles. 

9* Ophthalmic goods; 

Frames : ^ 

Lenses ' ^ ^ ; — ; . ' 

Sunglass lenses. 

^ ^ 10. Photographic equipment and supplies; 

^ ■ Still and motion cameras ^ ^ 

Projection apparatus 

Paper . j . ■ ^ . \ 

Plates; - i . . ^ 
Prepared photographic diemicals. ^ ^ 

11. Watches and clocks; ^ ^ 

Clockwork operated devices and parts 
Watdiiases, 

BIPORfANCE, ■ . 

Instruments ; arid ^ontrol devices play a vital role in the 
operation o£ all scientific and industrial fields. Same o£ tiiese 
fields are: , ^ j.:-'"'^ - > - 

Missiles and space Electronics Ri&ber v 

Glass and ceramics Public Utilities Plastics 

Pulp and paper Medicine 8 health Electrical engineering 
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The devices are used to measure^ indicate, record, and con- 
trol almost any type of variable encountered in tJiis wide varie'^ 
of industries* Some of these variables are: \ . 

Temperature Ghemical Con^osition / . 

Pressure , Level of >faterial 

Flow , Position 

Velocity ' Density 



-The variables are measured and controlled in order to manu- 
facture the articles more eff Iciently, maintain mifoOT quality v 
and exercise control over safety of operations, v 

These industries enploy 400,000. people mth an annual payroll 
of $2,900,000,000* ^ 

TYPICAL JOBS ■ 

. y ■ ^ - ^, ' . . ' 

Thmte ate many jobs in the professional, scientific and 
control instmiments manufacturing industiy. These jobs cover a 
broad range and include the following: 

Technicians Bigineers, ' .^^r:^^^^ 

Instrument Repainnen Jtovironmental -Research Test . 

Field Service ErLgineers JeclmiciM 

Rocket^Control Technicians Meter Servicemen ^ 

Ifistrimient Tedmiciah Panel =Tnstrunient Repairmen 

Inspector Service Bigineer 

Assembly. Lines v f ' ; . : > 

The person motivated toward this industry is usually interested 
in engineering and technical work but does not wwit to spend five/ 
years in college. Education preparation fbr tills industry should 
include a broad tiieoretical backgroimd in science and mathamatics 
as well as practical ktipwledge' of instrmients m& instrmientation. 

Educational r^uirements reconinended are: ^ 

1% Wst high school training su^ as: 

a. Two years at a technical school , 

b. Two years engineering school 

c. A Junior College degree. 

2. to- the- job training ■ * 

3* Technical training 

4, Apprenticeship, ' 
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. EXPECTED WORKING CONDITIONS ■•-":..„ , 

Working conditions in the professional, scientific/ and 
' control instruments indiistry are generally clean, .well-^lighted° 
aiid well -ventilated. ' 

^Some b£ the related job benefits are: ' . 

1*' Worlcers work a 40=hour.week; 

. 2> 0v.6rtime is common; : " . 

=. y ' ' ' ' 

3. General wages are dictated by agreements betoeen unions 
and mmagement; ■ ■ ' ,\ 

' 4. . Many opportimities exist for all minority gro^s; 

\ 5, Basic benefits such as: Paid vacations. Sick leave, 
Heal til and life insurance ^ Retlrenent plans, 

■ ' ^ This is a nation- wide industry vfliich is easily entered 
through training • 

™ FUTURE OF^mE INDUSTRY 

. The future outlook of this Industry is good for qualified 
people. Increased expenditures for research and development by 
government and industiy will create huridreds of new openings ea& 
-year. Additionally, replacement needs alone for ^tiiose who retire 
or who are promoted and transferred mil create new op^enings. 

The ratio of .technicians to workers is one in each himdred 
workers (1%).^ Within the next ten years, tiiere will be^ a need for 
over one million of these specialists. / 

' './ ■ MISCBLI4>EaJS MAjjUFACTURING IMDUSTOIES ! . . 

■ - '■"'::-] : 

PESCRIPTION OF Ttffi INDUSTRY ' ^ - i .. ^ 

Miscellaneoik manufacturing Includes all prodi/cts not covered 
imder the ofMr mknufacturing indiistries e^qplof ed. / — 



TYPES OF PROmJCTS \ 

I Tliere are too many products 'that coiLdd fall under this 
heading md, therefore , caimot be described as the other rtmni- 
facturliig areas. However ^ some of these are listed below: 

Jewel^, ^ Sporting and Atiiletlc Goods 

Silverware ^d Plated ware Pens, Pencils md Qtiier artists 

Musical Instrwidnts materials 

^ Toys Buttons and qtiier miscellaneous 

Brooms md Briishes notions 

^ INPORTANCE " ; ; 

in^portance of miscellaneous manufacturing will vary^ in 
accordance with the t^B o£ product and Indlviduai^ interests, 

TYPICAL JOBS / ' , \. ■ ■ ' ' , ■ 

The jobs, in each product manufacturing line will vaty accor- 
ding to the conplexity md its critical need, ; -V 

EJECTED WTOCING COhDlTIONS c " ^ ■ 

The working conditions of miscellaneous product manufacturing 
will also ;yary 14th the complexity and criticality iffthe product, 

Ttm mium of im .imdustry ' ; / 

vfhe future of each miscellMieous product manufactured will 
vary and is too extensive to e^^lore. • 



